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2-2.56 9 
David Shoemaker 
Site Manager 
Molycorp, Inc. 
P.O. Box 469 
Questa, NM 87556 

Re: Draft Workplan for Molycorp Investigation 

Mr. Shoemaker: 

In order to better apprise you of the site investigation 
planned at Molycorp by the New Mexico Environment Department 
(NMED), Superfund Program, I have enclosed a draft workplan 
for your review. I encourage any comments you may have 
concerning the workplan; and as I anticipate fieldwork to 
begin in mid-April, I would appreciate any comments by the 
end of March. While your coimnents may be helpful in 
refining the workplan, any proposed changes to the workplan 
are subject to EPA and NMED approval. 

I appreciate the cooperation which you have extended me and 
look forward to your continued assistance. If you have any 
comments or questions, please call me at 827-0037. 

Sincerely, 

Stuart Kent 
NMED-Superfund Program 
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Molycorp Site 
Taos County, New Mexico 

Expanded Site Inspection 
Work Plan 

New Mexico Environment Department 
February 28, 1994 

A. Introduction 

The Molycorp site is a molybdenum mine and tailings disposal 
site in Northern New Mexico. It is currently under review 
by the New Mexico Environment Department (NMED), Superfund 
Program to determine whether the site is a potential 
candidate for inclusion on the National Priorities List 
(NPL) under the Comprehensive Environmental Recovery, 
Compensation and Licibility Act (CERCLA). To further 
evaluate the site, an Expanded Site Inspection (ESI) will 
be conducted to obtain information critical for this 
assessment. 

1. Expanded Site Inspection Objectives 

This work plan identifies the tasks to be performed to 
obtain information relevant to the evaluation of the 
Molycorp Site using the Hazard Ranking System. The 
information collected will involve Scunpling various 
environmental media and review of records to more accurately 
determine the presence and distribution of CERCLA hazardous 
substances at Molycorp Site and to determine the extent and 
degree of contamination from the site along the air, soil, 
surface water and groundwater migration/exposure pathways. 
Environmental media to be sampled will include the 
following: 1) waste samples from the mining waste rock 
piles and tailings ponds; 2) soil samples near the tailings 
ponds to identify the area of contamination; 3) groundwater 
samples from wells and seeps/springs to determine if a 
release from the waste sources has occurred; 4) surface 
water and sediment samples from the Red River to identify 
a release of CERCLA hazardous substances and determine level 
of contamination; and 5) potential air sampling to identify 
airborne contaminants from the tailings ponds. 

2. Site Location and Description 

The Molycorp site is situated in Taos County near Questa, 
New Mexico (fig. ! ) • The mine, surrounded by Carson 
National Forest, occupies approximately three square miles 
on patented land owned by Molycorp, Inc. The mine is 
located at 36° 42' 30" N latitude and 105- 30' 30" W 



longitude. The mine consists of both underground and open 
pit operations. The tailings ponds occupy approximately 1 
square mile and are located 1 mile west of Questa, NM on 
land owned by Molycorp, Ine and consist of two large ponds 
and one smaller pond. The coordinates of the tailings ponds 
are 36" 42' 30" N latitude and 105° 37' 0" W longitude. A 
series of pipelines transports the tailings from the mill 
site to the ponds. The USGS 7%' quadrangle maps on which 
the Molycorp site and target distances are located are 
Sunshine, Cerro, Latir Peak, Guadalupe Mountain, Questa and 
Red River (ref. 1). 

3. Previous Studies 

Molycorp site in Questa has been the subject of several 
studies. In 1965, the US Department of Health conducted a 
survey of the Red River to assess the quality of the river 
prior to the commencement of open pit mining by Molycorp 
(ref. 2). While effects from numerous small mining sites 
adjacent to the Red River included periodic elevation of 
metal concentrations leached from sulphur-rich ores during 
storm events, the overall quality of the river, including 
the segment adjacent to the mine site, was determined to be 
of high quality (ref. 2). 

Two studies conducted by the New Mexico Environment 
Department (formerly, NM Environmental Improvement Division) 
in 1986 and 1988 confirmed high metal loading of the Red 
River by periodic storm events but that metal concentrations 
in the river and sediment were not elevated to the point of 
causing aquatic toxicity (ref. 3, 4). The major elements 
which became elevated between the Red River Waste Water 
Treatment Plant and the Questa (USFS) Ranger Station were 
iron and aluminum. A portion of this segment abuts Molycorp 
property where mining operations have occurred. 

A study conducted in 1985 by the NMED-Air Quality Program 
to evaluate air emissions from the tailings ponds, concluded 
that no ambient air quality standard had been exceeded 
(ref. 5). It also noted that the sampling protocol, which 
collected air samples every sixth day, is likely to miss 
recording additional periods of violations of the standard. 
In April of 1993, NMED-Air Quality Bureau installed a 
continuous monitoring device at the Questa Jr. High School. 
No violations of the federal PM 10 standard occurred during 
1993 (ref. 6). 

U.S. EPA conducted a Preliminary Assessment in May, 1980 
and a Site Inspection in June, 1981. The conclusions of 
these reports, respectively, were for no further remedial 
action and placing the site at a lower priority (ref. 7). 



However, EPA funded field investigation teams (FIT) to 
investigate Molycorp in 1983 and 1985. Part of the 
investigation was an assessment of the private (Molycorp) 
landfill located in Spring Gulch near the mining site. 
Because elevated levels of cadmium, copper, lead, nickel, 
zinc and several organic compounds were detected in Spring 
Gulch Creek below the Molycorp landfill (ref. 8, p. 3), 
conclusions from the second investigation included the 
apparent migration of contaminants off-site and the 
recommendation for further study of this landfill under RCRA 
authority (ref. 8). Molycorp currently has two landfills 
(in Spring and Goathill Gulches) which are exempted from NM 
Solid Waste Management Regulations since they now receive 
only demolition and construction debris (ref. 9). 

B. Expanded Site Inspection 

Sampling at the Molycorp Site will be conducted in two 
phases if necessary. During Phase I, the sampling strategy 
will be to confirm the presence of CERCLA hazardous 
substances in site waste sources and document a release of 
these substances to each of the pathway media, determine 
(partial) attribution of the release to Molycorp, Inc. and 
to determine targets exposed to these substances. The focus 
of Phase II will be to identify observed releases where they 
may be insufficiently established during Phase I and 
identify level of contamination at target locations. 

1. Waste Characterization 

1.1 Existing Data 

Mine waste rock has been deposited in three main drainages: 
Capulin Creek, Goathill Gulch and Sulphur Gulch (fig. 2). 
While the waste rock occupies a surface area of 
approximately 40 million square feet (ref. 10, p. 5), the 
bulk of it is in Sulphur Gulch where the open pit is 
located. No underlying liner or other containment structure 
for the waste rock is present. The mine waste rock consists 
primarily of two rock types: hydrothermally altered 
volcanics (andesite and rhyolite) which is yellow in color 
and the aplitic granite (also called soda granite) which is 
gray. X-ray fluorescence (XRF) screening of two samples of 
mine waste rock indicated elevated levels of copper, zinc, 
lead and cadmium above background concentrations (Table 1). 
Background levels were taken as the higher value of a 
previously published report or results of XRF screening 
analysis of soil from a drainage above the mine waste rock 
(i.e. Hanson Creek). Concentrations ranged from 40 ppm for 
cadmium to 240 ppm for zinc (Table 1). 
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The tailings ponds, comprised of fine-grained tailings and 
waste water, occupy about 26 million square feet (ref. 10, 
p. 5) and are located behind three dams. Only one of these 
dcims has an impermeable liner on its face (ref. 11). No 
other liner is present but transmission of waste water from 
the tailings slurry to groundwater is slowed by fine
grained sediment of the waste. This waste material was 
characterized from split sample analysis conducted by 
Molycorp and the Questa Board of Education (Table 1). 
Analytical results showed lead, copper and zinc at 
concentrations ranging from 90 ppm (lead) to 240 ppm (zinc). 
A subsequent analysis of the tailings by NMED reported lead 
and zinc but no copper (Table 1). 

1.2 ESI Data Acquisition 

A total of fourteen samples will be collected to 
characterize waste sources at Molycorp (Table 2). Sampling 
locations within a distinct waste location such as a 
specific tailings pond or drainage will be determined by 
screening each waste source for metals using a Spectrace 
9000 portable XRF instrument. Samples for laboratory 
analysis will be collected at locations demonstrating the 
highest metal concentrations and analyzed for Target Analyte 
List metals. 

Seven waste rock samples will be collected to characterize 
the mine waste rock piles with at least one sample from each 
rock type (fig. 3). Because most of the waste is piled in 
Sulphur Gulch, four samples will be collected from this 
drainage whereas three samples will be collected from 
Capulin Creek and Goathill Gulch. Waste rock is expected 
to be poorly sorted. Samples will be sieved with a #9 mesh 
(2.0 mm) prior to XRF screening and collection. 

The characteristics of the tailings deposited at the 
tailings ponds may have changed over the course of disposal 
since 1965. This temporal variation in waste 
characteristics of the tailings is likely reflected in 
spacial variation associated with disposal in various areas 
of the tailings ponds. Thus, sampling at different 
locations near the surface of the tailings ponds will 
partially address variation of waste characteristics. Seven 
waste samples will be collected over the four ponds: five 
from Ponds 1 and 4 (the larger ponds) and one each from 
Ponds 2 and 5A (fig. 4). Since most of the tailings ponds 
are capped with approximately one foot of topsoil, samples 
will be collected at a depth of 6 inches below the cap. 
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2. Soil Exposure Pathway 

2.1 Existing Data 

Exposure to CERCLA hazardous substances in the soil which 
have resulted from waste sources is assessed by evaluating 
the population which resides and/or works on areas of 
contamination, the population residing within one mile who 
may pass through or recreate in these areas and terrestrial 
sensitive environments located on areas of contamination. 
The surface areas of the mining waste rock and the tailings 
ponds are estimated at 40 million square feet and 26 million 
square feet, respectively. Access to these areas are 
limited by the presence of either a fence (at the tailings 
ponds) or natural barriers such as steep side canyons (at 
the mining waste rock). It is likely that CERCLA hazardous 
substances, if present in the mine waste or tailings, extend 
beyond the waste sources due to the settling of airborne 
particulates generated from each waste source. 

2.2 Targets 

There are no people who reside within the currently 
identified area of soil contamination (site waste sources) 
and the number of workers in these areas is low as Molycorp 
presently employs only eleven people (ref. 10, p. 9). The 
population residing within a mile from the mine site is 
limited to two residents who own and operate a small 
seasonal lodge (called Fagerquist's Cottonwood Park). The 
population residing within a mile of the tailings ponds is 
presented below: 

Waste 
Source 

Tailings 
Ponds 

Distance 
fmi.) 

>0 - 1/4 

>l/4 - 1/2 

>l/2 - 1 

Total population within 1 mile 
of the tailings ponds 

Population 
(estimated) 

0* 

279+ 

1.007-t-

= 1,286 

* No residents within 1/4 mile from area of 
contamination (as determined by topographical maps) 

+ Determined during evaluation of the air migration 
pathway (see below) 

The greatest number of people potentially affected by soil 
contamination near the tailings ponds are the 188 students 
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and staff at Questa Jr. High School (ref. 12) which is 
located 1/3 mile northeast of the tailings ponds (fig. 5). 
Residents who live 1/3 - 1/2 mile south or east from the 
tailings ponds could be equally affected by soil 
contamination. 

Terrestrial sensitive environments are also to be assessed 
at areas of soil contamination. The habitat for the Small-
headed Goldenweed (Hiplopappus microcephalus) has 
tentatively been identified near the mining site. This 
species is under review for its federally endangered or 
threatened status (ref. 13) and is considered sensitive to 
land use practices within the National Forest (ref. 14). 
This sensitive environment may be located within the 
delineated area of soil contamination at the mine waste 
piles. No other sensitive environments were noted for this 
exposure pathway. 

2.3 ESI Data Acquisition 

Soil sampling near the tailings ponds during Phase I will 
serve the dual purpose of further delineating the extent of 
soil contamination and identifying populations exposed to 
site contaminants. Sampling strategy will focus on nearest 
residential populations south of the tailings ponds, east 
of the tailings ponds and at Questa Jr. High School 
(fig. 5). Soil samples will be collected within 200 feet 
of residences where XRF screening shows the highest metal 
concentrations. Screening locations maybe influenced by 
approval of property access by homeowners. At least one 
soil sample will be collected at Questa Jr. High School and 
nearest residences regardless of the metal concentrations. 
Two background samples, collected south of the tailings 
ponds on the opposite side of the Red River (i.e. south), 
will be used for comparison. These sampling locations were 
chosen to represent the soil derived from alluvial strata 
of the Santa Fe Formation while remaining generally upwind 
from the tailings ponds. Samples will be collected from the 
top 2 inches of the soil surface to increase the proportion 
of the scunple representing airborne particulates which have 
settled. A total of eight soil samples, including 
background samples, will be collected and analyzed for 
Target Analyte List metals. 
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During Phase I, the presence and delineation of the habitat 
for the Small-headed Goldenweed in the vicinity of the mine 
will be confirmed with the New Mexico Minerals and Natural 
Resources Department. Identification of other terrestrial 
sensitive environments will also occur. 

If necessary, soil samples will be collected during Phase 
II within the range of this sensitive environment to 
determine if actual contamination of the soil exists. 
Background soil samples will be collected from soil 
weathered from areas of native rock and hydrothermal 
alterations where the lithology is similar to that of the 
mine waste rock. Proposed sample locations will be adjacent 
to Capulin Creek drainage and an altered area near Eagle 
Rock. All samples will be collected from 0 - 2 inches in 
depth. A summary of the soil sampling strategy is presented 
in Table 3. 

3. Groundwater Migration Pathway 

3.1 Existing data 

The two waste sources of the Molycorp site are located in 
different physiographic areas which are separated by 

^^ regional block-faulting. The Molycorp mine, and associated 
^ ^ mining waste rock, is located in the Taos Range which is 

made up of intrusive igneous rock and metamorphic rock of 
Precambrian age which are overlain by Tertiary volcanics 
(ref. 15, p. 11). Subsequent fracturing and faulting 
occurred extensively in the vicinity of the mine (ref. 15). 

Conversations with the Molycorp mine site manager (ref. 10, 
p. 12; ref. 16) regarding mine schematics revealed that new 
underground workings progress below the Red River. On-site 
precipitation and surface run-on drain through either the 
open pit in Sulphur Gulch or a 700-foot vertical bore hole 
in the adjacent Goathill Gulch. Water draining from both 
conveyances is filling the new mine workings. Since run
off is purposely directed to the groundwater, an observed 
release to groundwater exists due to the presence of CERCLA 
hazardous substances in the leachate from the mine waste 
dumps (ref. 17, p. 11). The elevation of the water level 
in the mine workings is approximately 400 feet below the Red 
River (ref. 16). However, the Red River is a gaining stream 
at this location. One survey (ref. 18) measured an increase 
in flow of 4 cubic feet per second between Columbine Creek 
(upstream from Goathill Gulch) and Bear Canyon (approx. 1 
mile downstream from Goathill Gulch). This stretch of the 
Red River measures 2.8 miles cuid includes observed 
groundwater seeps along the northern streambed (ref. 10, 
p. 1). Because these seeps have perennial flow, the water 



table is inferred to be the approximate elevation of the Red 
River which is 7,750 feet at Goathill Gulch. 

The tailings ponds are situated in the Rio Grande Basin 
which resulted from Miocene uplifting of the Taos Range 
(ref. 19, p. 12). This downfaulted area has received 
alluvial sediment from the Taos Range. Intermittent 
extrusion of lava during late Pliocene and early Pleistocene 
has resulted in interbedding of the lava with alluvium. 
These lithologies together with occasional lake deposits 
comprise the Santa Fe group (ref. 19, p. 15). 

The Santa Fe Group is the major water-bearing unit in the 
Rio Grande Basin of Taos County (ref. 19, p. 15) where 
depths to groundwater vary from 2-90 feet (ref. 19, p. 22; 
ref. 20, Tables 27, 37). Groundwater flow near the town of 
Questa and the tailings ponds is generally southwest away 
from the mountains and recharges the Red River and Rio 
Grande by numerous springs which generally emerge from the 
basalt layer. Those springs which recheorge the Red River 
are located southwest of the tailings ponds toward the 
confluence of the Red River and Rio Grande. Some of these 
springs are hydrologically connected to the waste water 
leaching through the tailings ponds (ref. 21). 

Groundwater and surface water monitoring data presented by 
Molycorp, Inc. in April 1987 revealed contamination in wells 
downgradient from the tailings ponds. Analyses of 
monitoring wells, surface water discharge points and one 
private well was used to characterize leachate from the 
tailings ponds (ref. 22). The mean concentration of lead 
in the aforementioned private well was approximately 
0.056 ppm (N = 8). This level was greater than three times 
the reported background concentration of 0.016 ppm and above 
the New Mexico Groundwater standard of 0.05 ppm. The 
maximum and minimum concentrations reported were 0.12 ppm 
and 0.01 ppm, respectively. Comparing the results to the 
New Mexico State Groundwater standards, Molycorp concluded 
the violation of the standard for lead on four different 
occasions (ref. 22, p. 12). However, conversations with the 
site manager revealed that the numbers reported for lead 
reflect analytical detection limits and that lead (and 
cadmium) has never been detected in downgradient private 
wells (ref. 10, p. 27). Analytical results from seven 
private wells sampled in 1987 and 1988 by NMED, which 
included the well previously showing a violation, showed no 
detectable levels of either cadmium or lead (Table 4). 

There may be sufficient information to clearly estciblish a 
release to groundwater. One problem from the 1987 data is 
that there is no clear background well. The report, 
acquiring data from 1985 and 1986, used analytical results 



from niunerous springs and two wells in the area as 
background conditions. These two wells, BLM Chiflo 
Campground Well and BLM Headquarters Well, are located three 
to four miles northwest of the tailings ponds and are 
screened in the deep basalt aquifer at depths of 415 feet 
and 546 feet, respectively (ref. 22). All springs used to 
characterize background conditions are located along the Red 
River where only basalt exists; the Santa Fe Group alluvium 
is not present (ref. 23). Subsurface hydrology is complex; 
characteristics of water from seeps located closely together 
can differ considercdsly (ref. 21). Use of analytical 
results from numerous springs, wells and seeps may not have 
accurately reflected background conditions, especially for 
the portion of the tailings ponds which overly the Santa Fe 
Group alluvium. 

Groundwater analysis recently (Sept. 1993) submitted by 
Molycorp, Inc. used an off-gradient well to reflect 
background conditions. This well, Icibelled MW-CH, is 
screened in the middle to lower units of the Santa Fe 
Aquifer (ref. 22, p. 15). Results from this analysis show 
elevated levels aibove background of iron, manganese and zinc 
in several monitoring wells and detected levels of chromium 
and lead in one monitoring well (ref. 23, Table C-1). 

3.2 Targets 

The Fagerquist' s Cottonwood Park is a small, 12 unit resort 
approximately 1/3 mile south of the Molycorp mine and 100 
feet below the confluence of Columbine Creek and the Red 
River. The resort's well represents the nearest well 
supplying drinking water. With the facility on the south 
side of the Red River, the source for their groundwater 
supply is likely recharge from the Coliunbine Creek area. 
Although less likely, a portion of their water supply may 
come from groundwater which has drained from the north side 
of Red River. Recent field reconnaissance has determined 
that no other private wells exist between the mine and 
Questa Ranger Station on the north of the Red River (same 
side as the mine site). 

Several wells located below the tailings ponds were used for 
drin3cing water puirposes until Molycorp offered to switch 
drinking water supply to the community supply well system. 
The reason for this switch is currently unknown. Most 
wells, but not all, were switched. This switch occurred 
approximately in 1976 (ref. 10, p. 22). One family refused 
to have their water supply switched. Five members of this 
family used water from this well for drinking purposes, at 
least two of whom consistently used the well until 1986 
(ref. 10, p. 21). While wells below the tailings pond are 
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not used for drinking water purposes or are currently being 
switched to the community water system (ref. 24), they still 
may be in use for agricultural purposes. 

The total population served by groundwater within 4 miles 
of the tailings ponds is presented below (ref. 25): 

Distance 
(mi.) 

0-1/4 

1/4-1/2 

1/2-1.0 

1.0-2.0 

2.0-3.0 

3.0-4.0 

Total Population 

# Wells 
(*) 

0 

0 

5 (3) 

22 (2) 

8 (3) 

23 (1) 

Population 

0 

0 

917 (911+) 

911 (852+) 

359 (345) 

259 (198) 

2,446 

* Number community wells in parentheses 
** Population served by community wells in parentheses 
+ Includes 3$ of Questa population (ref. 26) 

3.3 ESI Data Acquisition 

The groundwater migration pathway will not be extensively 
investigated at the mine site since few targets exist for 
this migration pathway. The nearest well supplying drinking 
water, at Fagerquist's Cottonwood Park, will be sampled and 
analyzed for Target Analyte List (TAL) metals and general 
chemistry. No other private well near the mine site will 
be sampled. Because of the multitude of seeps and springs 
below the mine site, groundwater will be also be evaluated 
at this waste source under the groundwater-to-surface water 
migration route. 

A better understanding of the number of human targets below 
the tailings ponds is needed. Data acquisition during 
Phase I will include the identification of downgradient 
wells which had been used for drinking water prior to the 
switch of water supply to the community well. The year the 
wells were switched will be determined as well as the reason 
for the switch. Further review of past groundwater 
monitoring data could potentially confirm a release of 
CERCLA hazardous substances to groundwater. 



11 

Groundwater sampling will occur during Phase I to document 
or confirm a release of CERCLA hazardous substances to the 
aquifer underlying the tailings ponds and to determine the 
level of contamination. Sampling locations will consist of 
those monitoring wells recently scunpled by both Molycorp and 
NMED-Groundwater Section which demonstrated elevated levels 
of CERCLA hazardous substances and/or TDS and sulfate 
(ref. 23, Table C-1). Prior analysis of monitoring wells 
1-4 showed detectable levels of lead, zinc and copper in 
well # 3 and zinc in the other wells (ref. 27). All four 
of these monitoring wells will be sampled. One background 
Scimple will be collected from a monitoring well, labelled 
MW-CH, located east of Dam 1 tailings pond. 

The Herrera well was the final private well directly 
downgradient from the tailings ponds to be switched to the 
community supply system. This switch occurred in 1988 
(ref. 10, p. 21). Monitoring of this well in 1987 and 1988 
(labelled P-1) by the NMED-Groundwater Section failed to 
identify the presence of any CERCLA hazardous substances 
(Table 4). Because five years have passed since the 
installation of an alternative water supply and the Herrera 
well has not been used for any purpose, the Herrera family 
is no longer considered potential targets for the 
groundwater exposure pathway. Therefore, the Herrera well 
is considered to be the equivalent of a monitoring well and 
will not be sampled since other monitoring wells are already 
included in the sampling plan. However, three private 
wells, owned by the Medina, Rael and Duran families, 
respectively, have until recently (November 1993) provided 
drinking water (ref. 24). Recent groundwater analyses from 
these wells showed measureible concentrations of iron, copper 
and zinc (ref. 28), but levels were far below New Mexico 
State Groundwater Standards (ref. 28). Although these 
analyses suggest little to no contamination from the 
tailings ponds, these wells will be sampled to possibly 
identify an observed release of CERCLA hazardous substances 
and the level of contamination. All samples will be 
analyzed for general chemistry and TAL metals. A total of 
12 wells will be sampled to assess the tailings ponds 
(fig. 6). A summary of the groundwater sampling strategy 
is presented in Table 5. 
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4. Surface Water Migration Pathway 

Molycorp mine and the tailings disposal ponds are located 
approximately eight miles apart in the Red River drainage. 
Five to six miles below the tailings ponds is the confluence 
of the Red River and Rio Grande (fig. 7). Evaluation of the 
surface water migration pathway from the Molycorp site to 
the Red River and Rio Grande entails the assessment of the 
overland flow and groundwater-to-surface water migration 
routes. Both routes exist at each of the waste source 
locations. 

4.1 Existing Data. 

The Molycorp site has been studied by several progreims 
within NMED, predominantly by the Surface Water Bureau. 
Point source discharges from the tailings ponds have been 
monitored through a National Pollution Discharge Elimination 
System (NPDES) permit issued by U.S. Environmental 
Protection Agency. Renewal of the permit will include two 
additional discharge points from the mining site (NMED-
Surf ace Water Bureau: personal communication). Several non-
point discharge surveys have been conducted which have 
focused on the Red River (ref. 3, 4). One result drawn from 
these surface water surveys was that episodic run-off events 
erode oxidized sulphide-rich soils from naturally barren 
slopes and mining scars. This process generates acidic run
off which mobilizes and transports trace elements, including 
heavy metals, to the Red River. The acidic run-off 
temporarily reduces the pH of the river but the metals 
precipitate downstream as the pH becomes more neutral 
(ref. 4, p. 3). Another result from the survey was that 
biomonitoring in the Red River generally showed no chronic 
or acute toxicity but that biological indices were reduced 
below the Molycorp mine (ref. 4, p. 3). 

During recent field reconnaissance, water from groundwater 
seeps was observed emerging and entering Red River 
approximately one and a half miles below (southwest) 
Molycorp mine (ref. 10, p. 1). Along this same stretch of 
the Red River, manganese concentrations were greater than 
three times the concentrations detected upstream (Table 6; 
ref. 4). The concentrations of zinc and total aluminum were 
two to three times greater than background. Other reports 
have determined that there is a general increase in the 
loading of sulfate, manganese, zinc and aluminum in the 
downstrecun direction with those seeps located below Capulin 
Canyon being the major contributors (ref. 29). 

The increase in metal loading of the Red River in a 
downstream direction, noted in several studies, is at least 
partially attributable to the acid drainage from natural 
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hydrothermal scar areas (ref. 3, 4, 29). While some of this 
drainage reaches the Red River by overland flow (e.g. Hanson 
Creek), much infiltrates the river channel alluvium and 
discharges to the Red River through seeps/ springs. 
However, many of these seeps have perennial flow, even 
during dry seasons. Therefore, an undetermined proportion 
of the seep is likely attributable to groundwater which 
recharges the river. The segment of the Red River between 
Columbine Creek and the Questa Ranger Station (fig. 2) has 
been recorded as a gaining stream (ref. 18). While most of 
the leachate from the mine waste dumps and natural acidic 
run-on is purposely directed to groundwater below the Red 
River by Molycorp (ref. 10, p. 13, 27), the numerous 
fracture systems in the vicinity of the mine may provide an 
avenue for which the collected waste water can reach the Red 
River. Several statements from a recent hydrogeological 
report suggests this possibility. The past rate of 
dewatering the mine, 0.55 cubic feet per second (cfs), is 
less than 40 % of the estimated amount of water available 
to recharge (1.45 cfs; ref. 17, p. 8). Therefore, 
approximately 0.9 cfs is not collected by the mine. The 
report continues to state that fractures in the volcanics 
may provide an avenue for recharge to reach the Red River 
(ref. 17, p. 9). Whether the recharge to the Red River, via 
the seeps, contains any CERCLA hazardous substances from the 
leachate emanating from the mine waste rock is to be 
evaluated. 

4.2 Targets. 

No drinking water intakes have been identified along the 
target distance limit of 23 miles (ref. 30); however, 
fisheries and sensitive environments may both be present 
(ref. 13, p. 1; ref. 31; fig. 7). The Red River Fish 
Hatchery produces approximately 11,000 lbs. of fish per year 
which is used to stock the Red River above and below the 
Molycorp mine site and the Rio Grande (ref. 32). 

One sensitive environment potentially affected by the 
surface water migration pathway is a federally designated 
wild & scenic river which begins approximately 2.5 miles 
below NPDES discharge outfall # 002 (fig. 7). The habitat 
for the Southwest Willow Flycatcher (Empidomax trailii 
extimus) which is under review for its federally 
endangered/threatened status, has been tentatively 
identified along the Red River (ref. 13, p. 1). Additional 
environmental targets may exist which have not yet been 
identified. 
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4.3 ESI Data Acquisition. 

The surface water migration pathway at Molycorp will be 
evaluated for both the overland flow and groundwater-to-
surface water routes. Each route is present at the tailings 
ponds as evidence of a National Pollution Discharge 
Elimination System (NPDES) permit and documented seeps 
attributed to the ponds (ref. 21). The mine site has 
overland flow as new NPDES discharge locations have been 
included into the current NPDES permit and the construction 
of a rock drain at the toe of the mining waste piles 
adjacent to Hwy 38 puirposely conveys run-off to the Red 
River (ref. 10, p. 29). Whether CERCLA hazardous substances 
are present in these releases is to be evaluated. The 
Phase I sampling strategy for the surface water migration 
pathway at the mine site and tailings ponds is presented in 
Tables 7 and 8, respectively. 

A release of CERCLA hazardous substances from the tailings 
ponds may be documented by the permit restrictions and 
monitoring requirements of the NPDES permit required of 
Molycorp. Releases of several of these substances including 
copper, manganese and zinc have been recorded but have not 
exceeded discharge limits (ref. 33). A more extensive 
review during Phase I of the monitoring reports by Molycorp 
for the discharge from the tailings ponds will be performed 
to determine if releases which exceed their NPDES permit 
have frequently occurred. 

Numerous groundwater seeps and springs (approximately 25) 
have been identified along the Red River below the tailings 
ponds. Some of these have been used as an assessment of 
ambient groundwater quality (ref. 22) whereas others have 
been hydrologically influenced by the tailings ponds 
(ref. 21). A recent hydrogeological report identified five 
seeps with elevated sulfate concentrations which included 
seepage attributcible to the tailings (ref. 21). Two of 
these seeps/springs provide a portion of the water supply 
for the Red River Fish Hatchery (ref. 21, 34). Sampling 
during Phase I will include the collection of water samples 
from four of these seeps/springs. Flow from the fifth seep 
is asstimed to be too low (0.40 cfs, ref. 21) to affect much 
change in water chemistry of the Red River and therefore 
will not be sampled. The two springs supplying the Red 
River Fish Hatchery will be sampled at the hatchery to 
determine if a release of CERCLA hazardous substances has 
occurred. Surface water samples above and below the seep 
areas will also be collected. All samples will be analyzed 
for Target Analyte List (TAL) metals and general chemistjcy. 
Groundwater samples from an off-gradient well (ref. 23: 
CH-Well), representing the middle-to-lower units of the 
Santa Fe Group Aquifer, will be used as background 
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conditions to which analysis of downgradient seeps/springs 
will be compared. Three additional water samples will be 
collected: waste water from the NPDES discharge point #002 
and surface water cibove and below the outfall. Samples will 
be analyzed for TAL metals to identify the potential release 
of CERCLA hazardous substances not addressed in Molycorp's 
NPDES permit. Phase I sampling locations for the surface 
water migration pathway near the tailings ponds are shown 
on Figure 8 and overall sampling strategy is presented in 
Table 7. 

A release to surface water from the mining site may result 
from both overland run-off and ground water seeps. While 
much of the run-off from the mining waste piles (and surface 
run-on) is directed to groundwater via the mine workings, 
a portion of the run-off drains to the Red River via 
overland flow. Some of this run-off will be collected and 
discharged to the Red River via Molycorp's renewed NPDES 
permit. Other, non-point discharge occurs where rock drains 
have been constructed at the toe of mining waste pile in 
Sulphur Gulch to convey water to the Red River (ref. 10, 
p. 29). Most of the overland flow not discharged under the 
NPDES permit is likely to infiltrate the alluvitim of the 
river channel prior to reaching the Red River. Therefore, 
seeps/springs located downstream from the mining site will 
be evaluated under the groundwater-to-surface water 
migration route. 

The evaluation of the potential impact of the Molycorp 
mining operation on the Red River will focus on effects 
above those which occur naturally. Background and 
downgradient groundwater samples will be used to determine 
any observed release of CERCLA hazardous substances. With 
variations in lithologies, geologic structures and mining 
operations over the entire mine site, background condition 
is not considered to be homogeneous. Therefore, several 
sampling locations will be used to evaluate background 
groundwater chemistry. These locations have been selected 
to represent groundwater which flows through either the 
fractures of the hard rock geology, the alluvium of the Red 
River channel or alluvium in the side channels which is 
impacted by natural scar drainage. Separation of the 
groundwater flow into three systems is useful in 
understanding general hydrogeology near the mine site and 
will assist in defining sources for the seeps near the Red 
River. It does not, however, necessarily preclude the 
communication among systems. 

Potential background groundwater samples will be collected 
from seven separate sources to evaluate the groundwater-
to-surface water migration route: the water which is 
currently filling the new underground workings; mine-
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generated water higher in the workings; a groundwater sample 
from one of the two production wells at the mill site; a 
groundwater sample from the Red River Waste Water Treatment 
Plant; samples from wells at Elephant Rock and Fawn Lake 
Campgrounds; and a seep near the outfall of Hanson Creek 
(fig. 9). The water which is currently filling the mine is 
the groundwater which receives surface run-off and leachate 
from the mine waste dumps and is the receiving aquifer which 
defines an observed release by direct observation under the 
groundwater migration pathway. While this groundwater is 
presumably impacted (i.e. geochemically altered) by surface 
drainage, it may still be representative of background 
conditions for comparison to the seeps along the Red River. 
With few alternative sampling locations, use of the 
groundwater from the deep mine workings as background 
conditions seems appropriate. Exact sampling location for 
mine-generated water will be determined at time of field 
collection. Samples will be analyzed for TAL metals and 
general chemistry. 

Downgradient groundwater samples will be collected from four 
of the seventeen seeps which have been identified along the 
Red River from the Molycorp milling site to Questa Ranger 
Station (ref. 29). Selection of specific seeps to be 
sampled was based upon field readings of conductivity and 
pH during a preliminary field reconnaissance (ref. 10, 
p. 15-20). During this reconnaissance, two reaches of the 
Red River where seeps are concentrated were noted. One of 
these reaches is located at the mouth of Capulin Canyon and 
the other is approximately a quarter-mile below Capulin 
Canyon (fig. 9). 

Sampling will include water samples from both the seeps and 
receiving stream (i.e. Red River). Surface water samples 
to be collected during Phase I will occur above Molycorp 
property boundary, below Sulphur Gulch, above, within and 
below Columbine Creek (a major tributary) and above and 
below each of the two reaches where seeps are numerous 
(fig. 10). Samples of surface water and seepage will be 
analyzed for both TAL metals and general chemistry. Because 
neutralization of acidic run-off and seepage by Red River 
causes precipitation of much of the metals, sediment samples 
will also be collected. These samples will be collected at 
all surface water sampling locations and analyzed for TAL 
metals. 

Molycorp landfills, located in Spring Gulch (a tributary to 
Sulphur Gulch) and Goathill Gulch, currently receive 
construction/demolition debris which may impact the Red 
River. To preliminarily evaluate this potential impact, 
water samples will be collected immediately above and below 
the confluences of Sulphur and Goathill drainages with the 
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Red River. These samples will be analyzed for Target 
Compound List organics. 

Determining partial attribution of CERCLA hazardous 
substances to Molycorp Mine will require the 
characterization of leachate emanating from the mining waste 
rock and comparison to water chemistry of the seeps. Water 
chemistry will be evaluated at all water sampling locations 
to determine whether a chemical similarity exists between 
the leachate from the mine waste piles and the downgradient 
seeps. Leachate samples (2) will be collected from the toe 
of the mining waste rock piles at the head of Capulin Canyon 
and Goathill Gulch (fig. 9). Two leachate samples will also 
be collected from hydrothermal scar areas. The overall 
sampling strategy during Phase I for the surface water 
migration pathway at the mine site is presented in Table 8. 

Dilution of groundwater from river water flowing through the 
alluvium is expected. If a release to surface water cannot 
be documented from sampling the seeps during Phase I, 
additional sampling will occur during Phase II. Sampling 
will involve the collection of groundwater samples from 
ports dug into the river alluvium. Sampling ports will be 
dug either by a hand auger or a drive point bar. Sampling 
will be located closer to the mouths of the side canyons so 
as to minimize the dilution of river water within the 
channel alluvium. To minimize the rnunber of sampling ports, 
selection of port locations will be directed toward those 
seeps containing higher concentrations and/or toxicities of 
CERCLA hazardous substances determined during Phase I 
analysis. Samples will be analyzed for general chemistry 
and TAL metals. 

Targets for the surface water migration pathway need to be 
identified more accurately. Specifically, a fishery along 
the lower Red River has been identified, the upper boundary 
of which is currently unknown. Research will be conducted 
during Phase I which will more accurately determine the 
boundary of the fishery and its production. If sufficient 
information does not exist, a biological streeun survey will 
be conducted during Phase II to determine productivity of 
the Red River. The identified fishery extends below the 
NPDES discharge outfall (or the probcible point of entry) 
from the tailings ponds. 

A potential habitat for one species (i.e. Southwestern 
Willow Flycatcher) under consideration for federal 
endangered or threatened status was previously identified. 
Additional information delineating the range of this species 
and the identification of other sensitive environments such 
as wetlands will be collected during Phase I. 
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5. AIR MIGRATION PATHWAY 

5.1 Existing Data. 

Several incidents of exposure to tailings dust at Questa 
High School (currently the Jr. High School), located 
0.3 mile NE of the northern edge of the tailings ponds, have 
been recorded with the New Mexico Environment Department 
(ref. 5, p. 1, 5). During the spring months, the school is 
predominantly downwind from the tailings ponds. Since the 
installation of a sampling device at Questa High School in 
1979 (ref. 5, p. 4), NMED has conducted ambient air 
measurements of total suspended particulates. While 
abundant information is not ava.Llahle concerning the heavy 
metal concentrations in these particulate samples, several 
sampling events had measurable concentrations of Pb (average 
of 0.09 ug/m^). Although detected, Pb concentrations were 
below the National Ambient Air Quality Standard of 1.5 ug/m^ 
(ref. 5, Tcible II). An automated continuous air monitoring 
device which has recorded total particulates at the school 
since June 1993, has shown no violation of air quality 
standards at Questa Jr. High School (ref. 6). 

5.2 Targets 

With enrollment and faculty at Questa Jr. High School at 
188 (ref. 12), the total number of targets at the school or 
closer to the tailings ponds is 238. The population beyond 
the distance to the junior high school and up to 4 miles is 
2,022: 

Distance (mi.) Population (estim.) 

>0.3* - 1/2 41** 

>l/2 - 1 1,007+ 

>1 - 2 413** 

>2 - 3 396++ 

>3 - 4 165** 

* 0.3 mile is location of Questa Jr. High School 

** Determined by multiplying # houses on topographical map 
by # people/household (ref. 26). 

+ Determined by subtracting population numbers of other 
distance rings from census population (ref. 26). The 
number of students and faculty at the Jr. High School 
were excluded from this calculation. 
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++ Town of Cerro comprises bulk of the population for this 
distance; Cerro population calculated as # of mailboxes 
(ref. 35) X # people/ household (ref. 26). 

Three sensitive environments have been identified for the 
air migration pathway: a federally designated wild and 
scenic river (fig. 7) and two potential habitats for species 
under consideration for their federally endangered or 
threatened status (Southwestern Willow Flycatcher and Small-
headed Goldenweed, refs. 13, 14). 

5.3 ESI Data Acquisition 

Analysis of the tailings during the ESI and existing video 
photography showing a release at Questa Jr. High School may 
provide evidence of an observed release of CERCLA hazardous 
substances. The video tape will be carefully reviewed to 
confirm a release to the air pathway from the tailings 
ponds. Additionally, analysis of the tailings will be 
conducted to determine constituents (see waste 
characteristics above). 

While releases of particulates have reportedly been 
documented, no comparison of air samples to background 
conditions has been made. Complicating the issue is the 
potential air release from a gravel mining operation located 
between the tailing ponds and the junior high school. If 
the video tape is not adequate in determining an observed 
release by direct observation, an alternative air sampling 
strategy will be conducted during Phase II. This strategy 
is to place a total suspended particulate air monitor at the 
Red River Fish Hatchery (southwest of the tailings ponds), 
the Jr. High School (northeast of the ponds) and between the 
tailings ponds and gravel mining operation (fig. 11) • A 
temporary meteorological station will be installed to 
determine whether samples collected on each sampler 
adequately reflect background and down-wind conditions. 
Previous air monitoring data have shown higher levels of 
particulates during the spring months. If necessary, air 
Scimpling will occur at that time (Phase II). Samples will 
be analyzed for Target Analyte List metals. The air 
sampling strategy is presented in Table 9. 

C. Project Mcmagement 

Personnel. 
I 

Stuart Kent of the New Mexico Environment Department-
Superfund Program will be the primary investigator of the 
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Molycorp Site. ESI workplan and subsequent reports will be 
reviewed by Mary Ann Menetrey and Kerrie Neet of NMED-
Superfund Program. All laboratory analysis during the 
investigation will be conducted by EPA Contract Lciboratory 
Program. 

Personnel Safety. 

A site specific Health & Safety Plan is presented in 
Appendix A. 

Schedule. 

This investigation will be conducted in two phases, if 
necessary. Phase I will occur in April, 1994. Collection 
of waste samples may not be practical since access will be 
difficult and the ground maybe frozen and/or saturated, thus 
reducing the dependability of the x-ray fluorescence 
instrument. Should this situation occur, waste source 
sampling will occur during Phase II which is scheduled for 
later in the spring of 1994. 
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Table 1. Waste Source Metal Concentrations (ppm) 

Sample Location 

USGS 1270* 

Erosional S c a r " 

Mine Waste Rock-t-
Mine Waste 1 
Mine Waste 2 
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Molycorp (split) 
Education (split) 
NMED+++ 
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Hg 
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Pb 

17 
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Cd 

1 
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0.6 

* Background Data, ref. 36 
* * Background Data by X-ray Fluorescence, ref. 37 
-»• X-ray Fluorescence Data, ref. 37 
+••• Ref. 38, Table 1; Samples split between Molycorp and Questa Board of Education 
+++ Ref. 5. Table V. 

Shaded data are 3 X background 
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Table 2. Waste Source Sampling Strategy 
Phase I 

Samole Tvoe 

Waste (soil) 

Waste (soil) 

Source 

Tailings 
Ponds 

Mine 
Waste 
Piles 

Location 

Dam Ponds 
1.2.4.5-A 

Capulin Canyon 
Goathill Gulch 
Sulphur Gulch 

# Samples 

7 

7 

Puroose 

Establish presence of 
CERCLA hazardous substances 

Establish presence of 
CERCLA hazardous substances 

Analysis 

Target Analyte List 
(TAL) Metals 

TAL Metals 

Total Number of Samples 14 



Phase I 
Table 3. Soil Exposure Sampling Strategy 

Sample Type 

Soil 

Soil 

Source 

Tailings 
Ponds 

Tailings 
Ponds 

Location 

Across Red River 
in Santa Fe Alluvium 

Questa Jr. High School 
Residences East and 
South of Tailings Ponds 

If Samples 

2 

6 

Purpose 

Establish Background Soil 
Characteristics near Tailings Ponds 

Determine Area and Level 
of Soil Contamination 

Analysis 

Target Analyte List 
(TAL) Metals 

TAL Metals 

Total Number of Samples 

Phase II (if necessary) 

Soil Mine 
Waste 
Piles 

Capulin Canyon 
Eagle Rock 

Establish Background Soil 
Characteristics near Mine Site 

TAL Metals 

Soil Mine 
Waste 
Piles 

Terrestrial 
Sensitive 
Environment 

Determine Area and Level 
of Soil Contamination 

TAL Metals 

Total Number of Samples 



Table 4. Summary of Groundwater Analysis by NMED of Private Wells and Monitoring 
Wells Below (South) Molycorp Tailings Ponds (in ppm)* 

Well Locati( 

P-1 

P-4a 

P-4b 

P-5 

P-7 

P-8 

MW-1 

MW-2 

MW-3 

MW-4 

MW-A 

MW-C 

in Ownership 

Herrera 

Rael 

Rael 

T. Durane 

S. Durane 

J. Durane 

Date Sampled 

2-4-87 
5-26-87 
3-28-88 

2-4-87 
5-26-87 

2-4-87 
5-26-87 

-

2-4-87 
5-26-87 

5-26-87 

4-19-88 

t t 

a 

a 

t l 

t t 

TDS 

1406 
1316 
1652 

792 
-

356 
270 

982 

274 
260 

186 

1360 

1446 

928 

1114 

844 

1224 

S04 

325 
837 
875 

<10 
-

93 
88 

504 

78 
79 

32 
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Table 5. Sampling Strategy for Groundwater Migration Pathway 

Sample Type Source Location # Samples Purpose 

Ground 
Water 

Tailings 
Ponds 

MW-CH Establish Background Characteristics 
at Tailings Disposal Site 

Analytes 

Target Analyte List (TAL) 
Metals 

(filtered/unfiltered) 
Wet Chemistry* 

Ground 
Water 

Ground 
Water 

Tailings 
Ponds 

Mine 
Waste 
Site 

MW-1,2, 3. 4 
MW-C 
MW-7a.b.c 
Private Wells: 

P-4b, P-5. P-9 

Fagerquist Well 

33 

Total Number of Samples 39 

Establish release of CERCLA 
hazardous substances & 
level of contamination 
P-4b = nearest well which 
has most recently been used 

Nearest Drinking Water Well*' 

* Wet chemistry to include carbonate, bicarbonate 
* * Background condition for comparison is same as in the groundwater-to-surface water migration route 

TAL Metals 
(filtered/unfiltered) 
Wet Chemistry 

TAL Metals 
(filtered/unfiltered) 
Wet Chemistry 



Table 6. Surface Water Quality (ppm) in Red River near Molycorp Mine 

Above Red River 
Molycorp above 

Constituent 

Al 
total 
dissolved 

Mn 
total 
dissolved 

Zn 
total 
dissolved 

Boundary C 

792 
120 

117 
100 

50 
50 

^olumbinf 

757 
110 

123 
90 

50 
50 

Columbine 
Cieek 

90 
— 

50 
— 

50 
-

Red River 
at Goathill 

Campground 

1050 
— 

270 
— 

50 
-

Red River 
at USFS 
Station 

1800 
67 

iiilTlii 
if;iB3$ii 

117 
110 

Note: Data are mean concentrations during low flow conditions 
Total metal concentrations are mean of three sampling events: 

9/20/88; 9/26/88; 10/25/88 
Dissolved melal concentrations are mean of two sampling events: 

9/20/88; 9/26/88 
Data taken from ref. 4, p. 43-51. 
Shaded area is 3 x background concentrations 



Table 7. Sampling Strategy for Surface Water Migration Pathway at Tailings Ponds: Phase I 

Sample Type 

GW Seeps/ 
Springs 

Surface 
Water 

Waste Water 

Location 

Fish hatchery collection 
springs (sampled at hatchery) 

Seeps adjacent to hatchery 
springs/seeps 

Above/below NPDES pts. 
Above/below seep areas 

NPDES Discharge to 
Red River 
(outfall # 002) 

# Samples 

12 

15 

3 

Purpose 

Establish release of CERCLA 
Hazardous Substances to Groundwater' 
Establish Attribution to Tailings Ponds 

Establish release of CERCLA 
hazardous substances 

Determine Leachate Chemistry 

Analytes 

TAL Metals 
(filtered/unfiltered) 
Wet Chemistry** 

TAL Metals 
(liltered/unfiltered) 
Wet Chemistry 

TAL Metals 
(unfiltered) 
Wet Chemistry 

Total Number of Samples 30 

* Evaluation of GW-to-SW migration route requires the release of CERCLA hazardous sustances to GW 
* * Wet Chemistry to included carbonate, bicarbonate 



Table 8. Sampling Strategy for Surface Water Migration Pathway at Mine Waste Location: Phase I 

Sample Type Location H Samples Purpose 

Establish Background Characteristics 
in Groundwater at 
Molycorp Mining Site 

Groundwater 
(GW) 

GW Seeps 

Surface 
Water 

(SW) 

Mill site 
Bottom of mine 
Mine generated water 
Red River POTW 
Hanson Crk. seep 
Fawn Lakes CG. 
Elephant Rock CG. 

1/4 mi. below Capulin Canyon 
Capulin Canyon 
1/4 mi. above Capulin Canyon 
Goathill Gulch 

Above/below seep reaches 
Above/below/within 

Columbine Creek 

21 

12 

22 

Above/below Hanson Crk. 
Above/below Sulphur Gulch 
Above/below Goathill Gulch 

Above/below Sulphur Gulch 
Above/below Goathill Gulch 

Establish Release of CERCLA 
Hazardous Substances to Groundwater* 
Establish Partial Attribution of Release 

Establish release of CERCLA 
Hazardous Substances to 
Surface Water 

Analytes 

Target Analyte List 
(TAL) 
Metals 

(filtered/unfiltered) 
Wet Chemistry* 

TAL Metals 
(filtered/unfiltered) 
Wet Chemistry 

TAL Metals 
(unfiltered) 
Wet Chemistry 

same as above Target Compound List 
Organics 

(Continued on next page) 



Table 8 (cont.). Sampling Strategy for Surface Water Migration Pathway at Mine Waste Location: Phase I 

Sample Type 

Sediment 

Location 

Same as Surface 
Water Locations 

tt Samples 

11 

Purpose 

Establish release of CERCLA 
Hazardous Substances to 
Surface Water 

Analytes 

TAL Metals 

Soil Hydrothermal Scars Determine Metal Concentrations at 
Natural Hydrothermal Scar Areas 

TAL Metals 

Leachate from 
Waste Piles/ 
Hydrothermal 
Scars 

Capulin Canyon 
Goathill Gulch 
Hydrothermal Scars 

12 Determine Melal Concentrations at 
Natural Hydrothermal Scar Areas; 
Assist in Establishing Partial 
Attribution of Release 

TAL Metals 
(filtered/unfiltered) 
Wet Chemistry 

* Wet Chemistry to included carbonate, bicarbonate 
* * Evaluation of GW-to-SW migration route requires the release of CERCLA hazardous sustances to GW 



Phase I 

Table 9. Sampling Strategy for Air Migration Pathway at Tailings Ponds 

NONE 

Phase II 

Sample Type 

Air 

Location 

Up-gradient monitor at 
fish hatchery 

Questa Jr. High School 
Between tailings ponds and 

gravel pit operation 

tt Samples Purpose 

3 Establish release of CERCLA 
hazardous substances & 
level of contamination 

Analytes 

Target Analyte List (TAL) 
Metals 

Total Number of Samples 
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I, INTRODUCTION 

Authorif; 

In a letter dated September 24, 1965, t.he New Mexico Depart
ment of Public Health requested that the Robert S. Kerr Water 
Research Center " . . . perform a stream survey on the Red River of 
the Rio Grande to determine the present quality of the stream." 

This study was made under the provisions of the Federal Water 
Pollution Control Act, as amended (33 U.S.C. 466 et seq.). 

Purpose and Seooe 

The results of this stream survey will serve as water 
quality background information for the purpose of determining the 
extent of any water quality degradation that might come as a 
result of increased activity along the watershed of the Red River. 

Historically, the drainage basin for the Red River has been 
a lightly populated, mountain resort area. Heavy industry has 
been absent from the basin. At present the most significant water 
users are an exploratory molybdenum mine and mill, a State fish 
hatchery, and a small amount of irrigation (800 acres). 

In the near future Red River Basin activities are expected 
to intensify. Presently, a molybdenim mine, mill, and tailings 
pond are under construction. These operations, together with the 
people employed by the construction contractor and mining company, 
have the potential to incur a significant pollutional problem to 
the water resources of the basin. 

Realizing that Red River Basin activities will intensify, 
the State of New Mexico desires to initiate a surveillance program 
for the area. This water quality survey will provide the necessary 
background for that program. 

Acknowledgments 
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necessary in this study. The efforts of the following are 
especially appreciated: 

New Mexico Department of Public Health 
New Mexico Fish and Wildlife Department 
United States Geological Survey 
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II. SUMMARY AND CONCLUSIONS 

Summarv 

The New Mexico Department of Public Health requested the 
U. S. Public Health Sen/ice to conduct a water quality study on 
the Red River near Questa, New Mexico. 

In accordance with this request, personnel from the Robert S. 
Kerr Water Research Center, assisted by State personnel, investi
gated seven major sampling stations and seven minor spring and well 
stations along the main stem of the Red River from above the town 
of Red River to below the State fish hatchers near Questa. 

The facilities of the New Mexico State Public Health 
Laboratory in Albuquerque were used during the study where some 80 
water samples were analyzed. 

A field biological and bacteriological laboratory was set 
up at the State fish hatchery near Questa, New Mexico, where the 
samples from all major stations were assayed. 

Basic water quality measurements were made at each sampling 
station on two-hour intervals for three 8-hour sample days and 
one 24-hour sample day. Measurements were made using portable 
instrtmients. 

The river flow was gauged near each of the seven main stem 
stations by the U. S. Geological Survey during the period of 
investigation. 

Conclusions 

1. The chemical quality of the Red River water is excep
tional. The water is suitable for a wide range of beneficial uses-
domestic, industrial, and recreational, including the propagation 
of trout. ' 

2. Microbiological quality of the river is generally good.^ 
Marginal fecal coliform pollution is indicated at Stations 2 and 7. 

3. Biological conditions in the river are good. A biotie 
index of 11 or greater is indicated at all stations. A clean stream 
is described as a stream with a biotie index of 10 or greater. 

4. Groundwater resources of the area are of high qxiality. 
Groundwater quality is comparable with the surface water, with the 
exception that total solids and chlorides are slightly higher. 
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5. The effect of even a small amount of untreated or 
inadequately treated waste would seriously degrade the water quality 
of the Red River due to its low average annual flow rate. Waste 
treatment must become a part of basin growth in order to preserve 
its high quality water. Surveillance of basic parameters at stations 
near the tailings pond and near Questa and Red River are desirable 
to detect water quality degradation as basin activities intensify. 



N 



Reference 3 



EID/SWQ.86/22 

INTENSIVE SURVEY OF 
THE RED RIVER, 

TAOS COUNTY, NEW MEXICO 

AUGUST 18-21, 1986 

Larry R. Smolka and David F. Tague 

KAUM mmUNWOHUOn 

Surveillance and Standards Section 
Surface Water Quality Bureau 

New Mexico Environmental Improvement Division 
P.O. Box 968. Harold Runnels Building 

1190 St. Francis Drive 
Santa Fe. New Mexico 87504-0968 

October 198' 



EID-SyQ-86/22 

INTENSIVE SURVEY OF THE 
RED RIVER, TAOS COUNTY, NEW MEXICO 

AUGUST 18-21, 1986 

LARRY R. SMOLKA AND DAVID F: TAGUE 

Surveillance and Standards Section 
Surface Water Quality Bureau 

New Mexico Environmental Improvement Division 
P.O. Box 968, Harold Runnels Building 

1190 St. Francis Drive 
Santa Fe, New Mexico 87504-0968 

October 1987 

SUMMARY AND CONCLUSIONS 

During the period of August 18-21, 1986, the Surveillance and 

Standards Section conducted a 4-day survey of a twenty-three mile reach of 

the Red River in water quality standards segments 2-119 and 2-120 (Fig. 1). 

The Objectives of the survey were: (1) to assess the water quality of the 

Red River, (2) to ascertain what effects, if any, the discharges from the 

Red River wastewater treatment facility, the Questa wastewater ponds, and 

Molycorp have on the water quality of the Red River, (3) to detennine 

whether water quality standards are being attained, and (4) to evaluate the 

biological integrity of this reach by inventorying the macroinvertebrate 

community. Chemical, physical, and biological data collected during this 



survey are presented and discussed in this report. Conclusions reached 

were as follows: 

1. The water quality of the Red River is generally good; exceptions are 

noted below. 

2. The Red River WWTF discharges an effluent of excellent quality with no 

apparent effect on the river. 

3. Concentrations of aluminum, iron, and manganese ranged 500-2,500 ug/1 

below the town of Red River. Low concentrations of zinc and copper were 

also found in this reach of the river. Molybdenum was elevated below the 

Molycorp outfall. Except for aluminum the ambient concentrations of these 

constituents were below the U.S. Environmental Protection Agency's 

criteria for the protection of human health and freshwater aquatic life. 

4. During a thunderstorm runoff event which occurred during the survey, 

large increases in total non-filterable '•es'due, turbidity, phosphorus, 

calcium, sulfate, total filterable residue, arsenic, barium, chromium, 

lead, silver, copper, manganese, molybden-jm, nickel, iron, and aluminum 

were observed for a one-hour period in r^e 'ed River. The event also 

lowered pH from 8.1 to 3.8. 

5. The thunderstorm runoff event obse-**! jjring the survey resulted in 

violations of water quality standards ':•• •.jriiblty, pH, arsenic, barium, 

chromium, and lead in segment 2-120. '.rir^ tiis event the domestic water-

supply use of this segment was not atti-^i. 
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5. The benthic macroinvertebrate communities of the Red River were 

indicative of a high quality mountain stream. Though diverse, sharply 

'educed numbers o f macroinvertebrates in the reach between Red River and 

Ouesta may be attributable to periodically recurring aluminum-pH toxicity 

^nd, possibly, habitat restriction due to adsorption and co-precipitation 

•>f aluminum compounds. 

7. The Red River below the fish hatchery supports a stable, reproducing 

trout fishery. The river between Red River and Questa, however, supports 

only a "put and take" fishery; this reach has v e r y poor potential as 

habitat for reproducing trout. Impairment of fishery in this reach may be 

'iue in part to the paucity of both macroinvertebrates and spawning 

substrate. 

''. Low pH values and high inputs of numerous elements into the river 

'luring thunderstorm runoff may be due to the characteristics of soils of 

fhe catchment. We postulate the following scenario. During runoff 

ox/^/sie. 
sulfides in eroding soils hydmolyee to sulfuric acid. The H+ acidity 

fhereby produced mobilizes trace elements and sharply reduces pH in the 

f'lver. Downstream these materials precipitate or adsorb as pH returns to 

i^frcumneutral values. 
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INTENSIVE WATER QUALITY SURVEY OF THE 
MIDDLE RED RIVER, 

TAOS COUNTY, NEW MEXICO 

September 12 - October 25, 1988 

Larry R. Smolka and David F. Tague 

Surveillance and Standards Section 
Surface Water Quality Bureau 

Environmental loprovement Division 
Harold Runnels Building 
1190 St. Francis Drive 

Santa Fe, New Mexico 87503 

Hay 1989 

SUMMARY AMD CONCLUSIONS 

During a 6-week period, September 12 through October 25, 1988, the 

Surveillance and Standards Section conducted an 8-day survey of a twenty-

five mile reach of the Red River in water quality standards segments 2-

119 and 2-120 (Fig. 1). The objectives of the survey %fere: (1) to 

assess the water quality of the Red River by sampling both water and 

sediments, (2) to evaluate the biological integrity of this reach by 

inventorying the diatom, macroinvertebrate, and fish connunities, (3) to 

determine whether water or sediments from the Red River are toxic to 

invertebrates or fishes, and (4) to quantify ground-water influx between 

Zwergle Dam and the Questa Ranger Station. Chemical, physical, and 

biological data collected during this survey are presented and discussed 

in this report. Conclusions reached were as follows: 

1. The water quality of the Red River is generally good, but exceptions 

are noted below. 



2. During a rainstorm runoff event which occurred in the Bitter Creek 

drainage basin during the survey, the survey team measured increases in 

non-filterable residue, turbidity, total phosphorus, copper, lead, iron, 

zinc, manganese, and aluminum in Che Red River below Bitter Creek. These 

increases resulted in 21 violations of the numeric standards of segment 

2-120, including a pU of 5.7, and 26 exceedances of the U.S. 

Environmental Protection Agency's chronic or acute freshwater criteria 

for iron, lead, copper, and zinc. The exceedances of criteria occurred 

in the unfiltered samples, but not in the filtered samples, suggesting 

that metals were adsorbed to soil particles mobilized during the runoff 

event. 

3. Episodic surface runoff continually erodes and oxidizes the sulfide-

rich volcanic soils of barren, south-facing slopes. The strong acid 

formed in this process aids in mobilizing and transporting trace 

elements to the Red River and also temporarily reduces the pU of the 

river. Downstream these materials precipitate or adsorb as the pU of the 

river returns to near-neutral values. 

4. Biomonitoring performed on water and sediments from seven stations 

using Daphnia pulex. trout fry, and fathead minnows, with one exception, 

showed no acute or chronic toxicity. An acute toxicity test of sediment 

eluate from Bitter Creek produced 60Z mortality of Daphnia pulex. 

5. Biological assessment of the Red River showed sharply reduced numbers 

of diatoms and benthic macroinvertebrates between the southeast Molycorp 

boundary and the Questa Ranger Station. At the Questa Ranger Station the 

survey team found no fish and an 80Z reduction in numbers of benthic 

macroinvertebrates. 



6. Historic and recent disturbances in Che drainage basin of the Red 

River continue to contribute co the mobilization and transport of 

sediment-associated materials co the river. 
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Table A2. Continued. 

STORET RETRIEVAL DATE 89/02/27 
URG120.02aO<«5 URG12002B0<i5 

36 <«1 55.0 105 28 <i6.0 5 
RED RIVER ABOVE HOLYCORPS BOUNDARY 
35055 IIEH HEXICO TAOS 
HESTERN GULF 120900 
UPPER niO GRANDE ABOVE THE PECOS RIVER 
21NHEX 881217 
0000 FEET DEPTH 

DATE 
FRCH 
TO 

88/09/13 
88/09/20 
88/09/26 
80/10/25 
00/00/00 
STAriUtI 

- - • - • - -
DATE 
FROM 
TO 

^-88/09/1$ 
j f 88/09/20 

88/09/26 
88/10/25 
00/00/00 
STATION 

99/99/99 

1040 
1015 
0915 
1!U0 

MUnOEK 
MAXIMUM 
MINIMUM 
MEAN 
STAND OEV 
STAND ERR 

10<<0 
1015 
0915 
1300 

NUMBER 
MAXIMUM 
MINIMUM 
MEAN 
STAND DEV 
SIAIIO ERR 

13020101 
2<t90 METERS ELEVATION 

71900 
MERCURY 
HG,TOTAL 

UG/L 

0.5 
0.5 
0.5 
O.S 

<t 

0.5 
0.5 
0.5 
0.0 
0.0 

01055 
MANGNESE 

rai 
UG/L 

620 
lOff) 
loof 
isgj 

<> 
620 
100 
2<»S 
25S 
126 

71890 
MERCURY 
H6.0ISS 

UG/L 

0.5 
0.5 
0.5 

3 
0.5 
0.5 
0.5 
0.0 
0.0 

01056 
MANGNESE 
>U4,DISS 

UG/L 

^ 360 

907 
"7 iio( 

^ 

s 
360 
90 
187 
150 
87 

21M 
011*7 

SELENIUM 
SE.TOr 

UG/L 

5 
5 
5 
5 

4 
5 
5 
5 
0 
0 

LAI* 

01062 
MOLY 
MO,TOT 

UG/L 

« .. 

" IJ 
10 

<t 

10 
10 
10 
0 
0 

SOUT 
01145 

SELENIUM 
SE.OISS 

UG/L 

^ W « 

5 
5 
5 

3 
5 
5 
5 
0 
0 

01060 
MOL^ 

MU.OISS 
UG/l 

10 
10 
10 

3 
10 
10 
10 
0 
0 

/TVPA/AMBNT/STREAM/BI0 

01077 
SILVER 
AG,TOT 

UG/L 

1 
1 
1 
1 

<i 

1 
1 
1 
0 
0 

01067 
NICKEL 

NI.TOIAL 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01075 
SILVER 

AG.DISS 
UG/L 

1 
1 
1 

3 
1 
I 
1 
0 
0 

01065 
NICKEL 

NI.OISS 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

010'«2 
COPPER 
CU,T0T 

UG/L 

- ^ 
50 
50 

4 
100 
SO 
63 
25 
13 

01092 
ZINC 
2N,T0T 

UG/L 

150 
so; 
50C 
50 5 

J 
4 

150 
50 
75 
50 
25 

01040 
COPPER 
CU.DISS 
. UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01090 
ZINC 

ZN.OISS 
UG/L 

Z so 
' 50? 
5J» 5Q> 

3 
50 
50 
50 
0 
0 

01045 
IRON 

FE.TOT 
UG/L 

33000 
540 
350 
230 

4 
33000 
230 

8530 
16314 
8157 

01105 
ALUMIIAJM 
AL.TOT 
UG/L 

" 8900 

5a "07 
700 >• 

1075.J 

4 
8900 
600 

2819 
4059 
2030 

01046 
IRON 

FE.DISS 
UG/L 

50 
50 
50 

3 
SO 
50 
50 
0 
0 

01106 
ALUMINUM 
AL,OISS 
UC/L 

SO 
140 7 

I'M. looJ 

3 
140 
50 
97 
45 
26 

tTO 



Table A2. Continued. 

STORET RETRIEVAL DATE 89/02/27 
URG120.028040 

36 40 52.0 105 30 53.0 5 
RED RIVER ABOVE COLUMBINE CREEK 
35055 MEN MEXICO TAOS 
HESTERN GULF 120900 
UPPER RIO GRANDE ABOVE TIIE PECOS RIVER /TYPA/AMBNT/STREAM/BIO 
2iriMEX 881217 
0000 FEET DEPTH 

13020101 
2397 METERS ELEVATION 

„ e^env —. 

OATE 
FROM 
TO 

88/09/13 
88/09/20 
88/09/26 
88/10/25 
OO/OO/OO 
STATION 

DATE 
FROM 
TO 

•88/09/13 
88/09/20 
88/09/26 
88/10/25 
00/00/00 
STATION 

99/99/99 

1055 
loss 
0925 

. 1425 
1 

NUMBER 
MAXIMUM 
MINIMUM 
MEAN 
STAND DEV 
STAND ERR 

1055 
1035 
0925 
1425 

NUIBER 
MAXIMUM 
MINIMUM 
MEAN 
STAND OEV 
STAND ERR 

71900 
MERCURY 
HG,TOTAL 

UG/L 

0.5 
0.5 
0.5 
0.5 

4 
0.5 
0.5 
0.5 
0.0 
0.0 

01055 
MANGNESE 

MN 
UC/L 

740 
iioO 

71890 
MERCURY 
HG.DISS 

UG/L 

O.S 
0.5 
0.5 

3 
0.5 
0.5 
O.S 
0.0 
0.0 

01056 
MAriGNESE 
»UI,DISS 

UG/L 

390 
eo7, 

110(/Z5 100^ 
150J 

4 
740 
110 
278 
309 
154 

3 
390 
80 
190 
173 
100 

21M 
01147 

SELENIUM 
SE.TOT 

UG/L 

5 
5 
5 
5 

4 
5 
5 
S 
0 
0 

21H 
01062 

HOLY 
Ho,ior 

UG/L 

^ 20 

»> ! ! 
10 

4 
20 
10 
13 
5 
3 

SOUT 
01145 

SELENIUM 
SE,DISS 

UG/L 

5 
5 
5 

3 
5 
5 
5 
0 
0 

SOUT 
01060 
HOLY 

MO,DISS 
UG/L 

10 
10 
10 • 

3 
10 
10 
10 
0 
0 

01077 
SILVER 
AC,TOT 

UC/L 

01067 
NICKEL 

NI,TOTAL 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01075 
SILVER 

AG,DISS 
UG/L 

1 
1 
1 

S 
1 
1 
1 
0 
0 

01065 
NICKEL 

MI,DISS 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01042 
COPPER 
CU.TOT 

UG/L 

110 
50 
50 
50 

4 
110 
50 
65 
30 
15 

01092 
ZINC 
ZN,TOT 

UG/L 

180 
507 
50f • 
50j 

4 
180 
50 
83 
65 
33 

01040 
COPPER 
CU.OISS 

UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01090 
ZINC 

ZN.OISS 
UG/L 

* 50 
50?. 

52> 50)' 

J 
50 
50 
50 
0 
0 

01045 
IRON 

FE,TOT 
UC/L 

45000 
1000 
400 
530 

4 
45000 

400 
11733 
22180 
11090 

01105 
ALUMINUM 
AL,TOT 

UG/L 

A 12000 
!& 8007 
"^ 700 f 

770J 

4 
12000 

700 
3568 
5622 
2811 

01046 
IRON 

FE,OISS 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

0II06 
ALUMINUM 
AL,DISS 
UG/L 

70 
1207 

7^7 1005 

3 
120 
70 
97 
25 
15 

l l o 

cn 



Table A2. Continued. 

STORET RETRIEVAL OATE 89/02/27 
URG120.028035 
36 40 50.0 105 30 53.0 5 D.\ 
COLUMBINE CREEK AOOVE THE n « m 
35055 NEH MEXICO TAOS 

RIVER 

NESTERN GULF 
UPPER RIO GRANDE 
21NMEX 881217 
0000 FEET DEPTH 

OATE 
FROM 
TO 

88/10/25 1410 
' i / l O i r t l ' l , W-. , 

DATE 
FROM 
TO 

88/10/25 1410 

DATE 
FROM 
TO 

120900 
ABOVE THE PECOS RIVER 

13020101 
2397 METERS ELEVATION 

00010 
HATER 
TEMP 
CENT 

6.5 

00640 
T INORG. 
NITROGEN 
MG/L N 

0.24 

00935 
PTSSIUM 
K,DISS 
MG/L 

00095 
CNDUCTVY 

AT 250 
MICROMIIO 

130 

00605 
ORG N 

N 
MG/L 

0.27 

00930 
SODIUM 

IIA,OISS 
MG/L 

21M 
00300 
DO 

MG/L 

9.5 

21H 
00600 

TOTAL N 
N 
MG/L 

SOUT 
00400 
PH 

SU 

8.1 

SOUT 
00530 

RESIDUE 
TOT NFLT 
MG/L 

/TYPA/AHBNT/STREAM/BIO 

82079 
TURBIOTY 
LAB 

Nru 

00665 
PHOS-TOT 

MG/L P 

1 0.01 

70300 00410 
RESIDUE T ALK 
DISS-180 CAC03 
C NG/L HG/L 

0.51 3 90 
^IM bUUI 

00945 00900 00680 
SULFATE TOT HARD T ORG C 
S04-T0r CAC03 C 
MG/L MC/L MG/L 

66 

00630 
N02tN03 
N-TOTAL 
HG/L 

0.14 

00440 
HC03 ION 
HC03 
MG/L 

81 

00610 
NII34NH4-
N TOTAL 
MG/L 

0.10 

00915 
CALCIUM 
CA,DISS 
MG/L 

32 

00612 
UN-IONZO 
HH3-N 
MG/L 

0.00 

00940 
CHLORIDE 

TOTAL 
MG/L 

00625 
TOT KJEL 

N 
MG/L 

0.37 

00925 
HGNSIUH 
MG,DISS 

MG/L 

0.0 

08/10/25 1410 
f in /nn/nn 

DATE 
FROM 
TO 

1.0 
01002 

ARSENIC 
AS,TOT 
UG/L 

01000 
ARSENIC 
AS,DISS 
UC/L 

01007 
BARIUM 
DA,TOT 
UG/L 

80 
OlOOS 

BARIUM 
BA,DISS 
UG/L 

01027 
CADMIUM 
CD,TOT 
UG/L 

0I02S 
CADMIUM 
CD,DISS 
UC/L 

01034 
CHROMIUM 
CR,TOr 
UG/L 

OIOIO 
CHROMIUM 
CR.DISS 
UG/L 

OIOSl 
LEAD 
PB,TOT 
UG/L 

01049 
LEAD 

PB,DISS 
UG/L 

88/10/25 1410 

OATE 
FROM 
TO 

71900 71890 
MERCURY MERCURY 
HG,TOTAL HG.DISS 
UG/L UC/L 

50 1 5 5 
21H SOUT 

01147 01145 01077 01075 01042 01040 01045 01046 
SELENIUM SELENIUM SILVER SILVER COPPER COPPER IRON IRON 
SE.TOT SE.OISS AG,TOT AG.DISS CU,TOT CU,DISS FE,TOr FE.DISS 
UG/L UG/L UG/L UC/L UG/L UC/L UG/L UG/L 

88/10/25 1410 

DAIE 
FROM 
TO 

ee'in/25 1410 

0.5 

01055 01056 
MANCriESE MANGNESE 

MN MM,DISS 
UC/L UG/L 

r-l 

s 
21H 

01062 
MOLY 
MO,TOT 

UG/L 

10 

SOUT 
01060 
MOLY 

MO,DISS 
UG/L 

01067 01065 
NICKEL NICKEL 
NI.TOIAL NI,0ISS 
UC/L 

50 

01092 
ZINC 
ZN.TOT 

01090 
ZINC 

ZN,DISS 

SO 

Olios 
ALUMINUM 
AL,TOT 

UC/L UG/L UC/L UC/L 

L'2 ^ ' 
01106 

ALUMINUM 
AL.OISS 
UC/L 

-J 



Tahle A2. Continued 

S10RET RETRIEVAL TAIE 89/05/08 
unGizu.iiibczz uRi,i:?<?»!i?:!) 
36 41 19.0 105 32 25.0 5 
RED RIVER AT THE GOAT HILL CAMPGROUND 
350D5 NFN MEXICO TAOS 
XESIERN GULF 
UPPER RIO GRANDE 
ZUinCX 881217 
OUUU (EET DEPIH 

UAIE 
rnoM 
Tn 

88/10/25 1520 

DATE 
FROM 
10 

6'«.'10/25 1520 

DATE 

f noM 
IU 

88/10/25 1520 

DATE 
FROM 
TO 

irn9oo 
ADOVE THE PECOS RIVER 

13020101 
2324 MEIERS ELEVAIION 

00010 
HATER 
TEMP 
CE'I' 

^.1 

00945 
SULFATE 
S04-T0I 

MG/L 

00930 
SODIUM 

NA.DISS 
MC/L 

5.0 

71900 
MERCL.1Y 
liC.T: :AL 

UG/: 

00095 
TNOUCTVY 
AT 25C 

MICROMIIO 

Z87 

00680 
T ORG C 

C 
MC/L 

00'<40 
IIC03 ION 

IICOS 
MC/L 

65.0 

01147 
SELENIUM 
SE.TOT 
UG/L 

21M 
00300 
UO 

MG/L 

8.9 

00900 
TOT HARD 
CAC03 
MG/L 

159.0 

SOUT 
00400 
I'll 

SU 

7.5 

00940 
CHLORIDE 

TOTAL 
MC/L 

5.0 
21M SOUT 

00410 
T ALK 
CAC03 
lir./L 

53.0 
21M 

01077 
SILVER 
ACIOT 
UG/L 

31616 
FEC COLI 
MIM-FCOR 
/lUOML 

sour 
01042 

COPPER 
CU.TOT 

UC/L 

/TYPA/AMBNT/STREAM/BIO 

82079 
TUHOIOIY 
LAB 

NIU 

01105 
ALUMINUM 
AL.TOT 
UG/L 

00665 
PMDS-IOr 

MG/L P 

70300 
RESIDUE 
DISO-IBO 
C MG/L 

/ 1050~] 214 

01002 
ARSENIC 
AS.TUT 
ui;/i 

5 

01045 
IRON 

FE.TOT 
UC/L 

01092 
ZINC 
ZN.TOT 
UC/L 

P-
01055 

MANGNESE 
lUI 

UG/L 

00630 
N02IN0S 
N-TOTAL 

MC/L 

00945 
SULFATE 
S04-T0T 

MG/L 

72.8 

01007 
BARIUM 
DA TOT 
UC/l 

J -
01062 

MOLY 
MO,TOT 

UC/L 

00610 
NHI«N(I4-
N TOTAL 

HG/L 

00925 
HGNSIUM 
TIG,DISS 

HG/L 

4.6 

01027 
CADMIUM 
CD,TOT 

UG/L 

1 

00640 
T INORG. 
NITROGEN 
MG/L N 

00915 
CALCIUM 
CA.UISS 

MC/L 

56.0 

01034 
CHnOMIUM 
Cn.TOT 
UC/L 

5 

00625 
TOT KJEL 

N 
HG/L 

00935 
PTSSIUM 
K.DISS 
HG/L 

2.0 

01051 
LEAD 
PO.TOT 

UC/L 

• 

88/10/25 1520 0 . 5 50 420 £""] 10 

00 



Table A2. Continued. 

STORET RETRIEVAL DATE 89/02/27 
HRG24 URG120028025 08265000 
36 42 12.0 105 34 04.0 4 
LOHER RED RIVER AT USGS GAGE = 
35055 NEH HEXICO TAOS 

120991 

05 PS R*. v»r S4-.^-

/TYPA/AMBNT/STREAH 
21NMEX 
0003 FEET DEPTH 

DATE 
FROM 
TO 

88/03/25 
88/09/13 
88/09/20 
88/09/26 
88/10/25 
00/00/00 
STATION 

DATE 
FROM 

^ ^ m 
88/03/25 
•B8/09/ir 
88/09/20 
88/09/26 
88/10/25 
00/00/00 
STATION 

99/99/99 

1500 
1115 
IIOO 
0940 
1615 

lAJMBER 
MAXIMUM 
MINIMUM 
MEAN 
STAND DEV 
STAND ERR 

-t??2 "1115 
1100 
0940 
1615 

NUMBER 
MAXIMUM 
MINIMUM 
MEAN 
STAND DEV 
STAND ERR 

71900 
HERCURY 
HG,TOTAL 
UG/L 

0.5 
O.S 
0.5 
0.5 
0.5 

5 
0.5 
O.S 
O.S 
0.0 
0.0 

01055 
MAHCNESE 

rui 
UG/L 

1200 
1300 
600 
640 
780^ 

5 
1300 
600 
904 
325 
145 

13020101028 0001. 

71890 
MERCURY 
MC.DISS 
UC/L 

0.5 
0.5 
0.5 

3 
0.5 
O.S 
0.5 
0.0 
0.0 

01056 
MANGNESE 
MN.DISS 

UG/L 

800 
) *>i07 
b n 660j 

1 

3 
800 
610 
690 
98 
57 

.250 

01147 
SELENIUM 
SE.TOT 

UG/L 

5 
5 
5 
5 
5 

5 
S 
5 
5 
0 
0 

01062 
MOLY 
HO,TOT 

UG/L 

X 

&.S5-

10 
33 
10 
10 
10 

5 
33 
10 
15 
10 
5 

ON 

01145 
SELENIUM 
SE,DISS 

UC/L 

5 
5 
5 

S 
5 
5 
S 
0 
0 

01060 
HOLY 

HO,DISS 
UG/L 

10 
10 
10 

3 
10 
10 
10 
0 
0 

01077 
SILVER 
AC,TOT 
UC/L 

1 
2 
1 
I 
1 

5 
2 
1 
1 
0 
0 

01067 
NICKEL 
NI.TOTAL 

UC/L 

50 
50 
50 

3 
SO 
50 
50 
0 
0 

0107S 
SILVER 
AG.DISS 
UG/L 

1 
1 
1 

3 
I 
1 
1 
0 
0 

01065 
NICKEL 

NI.DISS 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01042 
COPPER 
CU.TOT 
UC/L 

60 
130 

^str 
50 
50 

S 
130 
50 
68 
35 
16 

01092 
ZINC 
ZN.TOT 
UG/L 

260 
SOO 
100"! 

uaf 130 j 

5 
300 
100 
182 
91 
41 

01040 
COPPER 
CU.OISS 

UG/L 

SO 
50 
50 

3 
50 
50 
50 
0 
0 

01090 
ZINC 

ZN.OISS 
UG/L 

70 
1 1207 
. ("7 loo5 

S 
120 
70 
97 
25 
15 

01045 
IRON 

FE.TOT 
UG/L 

340 
45000 
590 
440 
440 

5 
45000 

340 
9362 
19922 
8910 

01105 
ALUMINUM 
AL.TOT 
UG/L 

X 4600 
17000 

" 2100( 
1310.) 

5 
17000 
1310 
5402 
6603 
2953 

01046 
IRON 

FE.DISS 
UG/L 

50 
50 
50 

3 
50 
50 
50 
0 
0 

01106 
ALUMINUM 
AL,DISS 
UC/L 

>r 
70 

> so' 
'^ loSi 

3 
100 
50 
73 
25 
15 

I -TT 

J k ~\}o\'»- AOT t /S ' ^ t A C ' e e> •iLr M '^•i» u > < / e ff«»T 5>»*Y/» t«<^ - * i m i ' s o f e ^ t : 



Reference 5 



SUMMARY REPORT 

AMBIENT AIR QUALITY DATA AND ASSOCIATED DATA 

COLLECTED IN THE QUESTA, NEW MEXICO AREA 

(1979 - 1983) 

Cecilia Williams, Environmental Specialist 

State of New Mexico 
Environmental Improvement Division 

Air Quality Bureau 

April II, 1985 



TABLE OF CONTENTS 

Page 

I. INTRODUCTION 

A. Statement of Purpose 1 

B. Background 1 

II. DISCUSSION OF THE DATA 

A. Federal and,State Standards 2 

B. Air Quality Bureau Ambient Air Quality Monitoring and 
Photographic Data 4 

C. Tailings and Soil Data From Molycorp and EID 6 

D. Airborne Particulate Matter and Health Effects ... . 6 

E. Reagents Used in Processing Ore 8 

F. Air Quality Bureau Atmospheric Modeling 8 

G. Uncertainty in the Ambient Air Quality Data 9 

III. CONCLUSIONS 9 

IV. FOLLOW-UP 10 

V. REFERENCES 17 

VI. APPENDICES 

A. Molycorp Registration Information A-1 

B. Molycorp Summary Report B-1 

C. Union Oil Company Report C-1 

D. Letter dated March 20, 1985, from EPA to 
Governor Anaya regarding the Inhalable 
Particulate Matter Standard .. D-1 

n 



TABLE r 

TABLE II 

TABLE III 

TABLE IV 

TABLE V 

LIST OF TABLES 

Page 

Total Suspended Particulate (TSP) Matter Sunmary 

Questa High School, Questa, New Mexico 

1979-1983 11 

Average Heavy Metals Data (from TSP samples) 

Questa High School, Questa, New Mexico 12 

Comparison of Heavy Metals Data (TSP) 

to New York State and Michigan State 

Guidelines 13 

Federal Ambient Air Standards and 

Occupational Standards and Guidelines 14 

Average Heavy Metals Oata (from TSP samples) 

From Molycorp Mill Tailings 

Questa, New Mexico 16 

in 



GLOSSARY 

Units and Measurements ••> - • 

g = gram 

Hr. = hour 

m3 = cubic meter 

mg = milligram = 10-3 gram or .001 gram 

u = micron = lO'^ meter, micrometer 

mppcf = million particles pej cubic foot 

ug/m^ = micrograms pep cubic meter 
••\ 

ppm = ppmv = parts per million (by volume). 
When ambient air quality standards or measurements 
are listed by ppm, it is in parts per million by 
volumes of gases. 

ppm = ppmm = parts per million (by mass). 
When tailings deposits or other mass measurements 
are discussed and listed inppm, it is in parts 
per million by masses of.materials. 

ug/g = microgram per gram.- this is also a weight per 
weight unit and is equivalent to ppmm listed above. 

Organizations 

EID - State of New Mexico Environmental Improvement Division, 
Division of the Health & Environment Department (HED) 

SLD - State of New Mexico Scientific Laboratory Division, 
Division of HED 

Molycorp- Molycorp Incorporated, a subsidiary of 
Union Oil Company 
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I. INTRODUCTION 

A. Statement of Purpose 

This report has been prepared in order to discuss in summary form 
air quality data and other data collected in the Questa, New Mexico area 
through 1983. These data will be evaluated with respect to the possible 
adverse health effects of Molycorp mill tailings on the residents of the 
Questa area. The data discussed in this report consist of all data previously 
collected, made public, and analyzed by the State of New Mexico EID Air 
Quality Bureau or by Molycorp Incorporated before 1984. The Bureau will 
discuss data collected by Molycorp Incorporated or collected by other entities 
for Molycorp Incorporated, and made public, but the Bureau cannot attest to 
its quality, particularly in cases where the Bureau has not collected similar 
data to use as a comparison. 

The majority of the data evaluated in this report consists of: 
ore composition data; mill tailings analyses; soil sample analyses; total 
suspended particulate matter samples, which have been analyzed for mass per 
volume (ug/m3 for 24 hrs.), and analyses of total suspended particulate matter 
samples for various heavy metals. Not reviewed in this report are existing 
total suspended particulate matter data collected by Molycorp and requested by 
the Environmental Improvement Division in a letter dated January 10, 1984, 
which have not been received by the Division. Molycorp has operated as many as 
four hi-volume samplers simultaneously in the Questa area. This report does 
review limited non-ambient air Quality data released publicly by Molycorp. 

B. Background 

The Molycorp Mining Company has mined in the Questa area since 
1923, beginning with the underground mining of molybdenite ore. Large scale 
open pit mining began in 1965; the ore remaining after the molybdenum has been 
removed, known as tailings, has been placed at a site owned by Molycorp 
southwest of the Questa High School. The perimeter of the tailings area is 
approximately one-quarter to one-half mile from Questa High School. Questa 
High School opened at its current site in 1963. The area of tailings deposits 
has grown over the years to a current size of about 500 acres, or 
approximately one square mile. 

Beginning in 1978, the first written complaint concerning the 
blowing of the Molycorp mill tailings was received by the Air Quality Bureau. 
In response to the complaints, limited sampling for total suspended 
particulate matter began, with analysis of some of the total suspended 
particulate matter for a number of heavy metals. The majority of complaints 
with regard to windborne tailings have involved complaints about air quality 
and tailings deposition at Questa High School, close to and frequently 
downwind directly from the tailings. 

Complaints have continued to be sent to various public officials 
and the Air Quality Bureau by individuals concerned about the effects of the 
windborne mill tailings. Complaints were received in 1981 and again in 1983, 
in the form of letters to the Governor's Office and to the EID. The presence 
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of silica (Si02) in the mill tailings, its possible health effects and the 
inadequacy of sampling frequency were among the issues raised in the 1983 
letter from the Concerned citizens of Questa to the Governor's Office. 

Molycorp Mining Company voluntarily began efforts to control the 
extent to which their mill tailings became windborne beginning in 1979 
(Appendix B, Page B-5) with the application of chemical stabilizers on the 
tailings. The chemical stabilizers when applied to the surface of the 
tailings form a thin crust. If the crust remains intact, and covers all 
tailings not covered by water, the stabilizers should aid in controlling the 
extent to which the ore tailings become windborne. 

No New Mexico Air Quality Control Regulations require or regulate such 
efforts on the part of the company or require an air quality permit from 
Molycorp for their tailings operation. However, if valid evidence 
demonstrates that high particulate levels in Questa are responsible for a 
federal nonattainment area due to violations of the National Ambient Air 
Quality Standards for particulate matter, the Bureau would then be obliged to 
develop a regulatory control strategy under the federal Clean Air Act. This 
strategy would become part of the Bureau's overall State Implementation Plan. 
See the letter, from EPA to Governor Anaya of March 20, 1985, attached at 
Appendix D. New National Ambient Air Quality Standards for airborne 
particulates may change the significance of these data (discussed below). 

II. DISCUSSION OF THE DATA 

The tailings samples and ore analysis data that are discussed in this 
report have been collected by^either'the State of New Mexico Environmental 
Improvement Division Air Quality Bureau or by Molycorp or a company hired by 
Molycorp. The Division has not received any of Molycorp's air monitoring data. 
Samples collected by the Air Quality Bureau have been analyzed by the State of 
New Mexico Scientific Laboratory Division. These data are sunmarized in 
tables at the end of Section IV. Data collected and analyzed by and for 
Molycorp have been attached as appendices to this report. The Air Quality 
Bureau does not vouch for the validity of data collected by other entities. 

A. Federal and State Standards 

The applicable federal health standards with which to compare ambient 
air quality data are the primary National Ambient Air Quality Standards 
(NAAQS), and the secondary National Ambient Air Quality Standards. Of these, 
those which pertain to the data collected are the NAAQS for total suspended 
particulate matter (TSP) and lead. These standards are summarized in Table 
IV. Other federal air quality standards which exist for metals which have 
been measured in Questa are the National Emission Standards for Hazardous Air 
Pollutants (NESHAP). NESHAP emission standards exist for beryllium and 
mercury; however, these emission standards are for specific industrial source 
categories and do not regulate Molycorp industrial facilities. The state 
ambient air quality standards are also summarized in Table IV. 

Other standards frequently used in an effort to discern health effects 
are standards or guidelines which have been created for occupational 
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exposures. . These standards include the federal Occupational Safety and Health 
Administration (OSHA) standards. Also used frequently are a group of 
occupational exposure guidelines published by the American Conference of 
Governmental Industrial Hygienists (ACGIH). These guidelines are termed 
Threshold Limit Values (TLV) for chemical substances in the environment. Both 
federal occupational standards and Threshold Limit Values are based on 
different assumptions than those underlying ambient air quality standards? 
Thus, they must be used cautiously in analyzing ambient air quality data and 
non-occupational data for possible health effects. The ACGIH urges caution In 
the use of TLVs for other than evaluating occupational exposures under the 
stated conditions (1). For example, the TLV varies for different physical and 
chemical forms of mercury listed by the ACGIH, and all TLVs listed for mercury 
are for exposure via the skin. Therefore, the application of TLVs for mercury 
to concentrations -in the ambient air must be viewed with those restrictions in 
mind. 

Occupational standards generally allow much higher concentrations than 
NAAQS for the same substance because of the assumptions concerning the group 
at risk and the exposure time. For example, the OSHA standard for carbon 
monoxide is 50 parts per million (ppm) for an 8-hour average while the NAAQS 
for carbon monoxide is 9 ppm for an eight hour average and 35 ppm for a one 
hour average. 

The primary differences in ambient air quality standards and 
occupational standards consist of: 

1. Different populations at risk: Occupational standards 
assume a relatively young, healthy group exposed to the chemical. Ambient 
standards take into account a much wider population; including the elderly, 
the young and those with health problems; and 

2. Differing exposure times: Occupational standards assume an 
eight-to-ten hour exposure in 24 hours with total exposure limited to 40 hours 
per week. Ambient standards assume the possibility of a continuous 24-hour 
exposure. The occupational standards assume as much as a sixteen hour 
exposure-free time per 24 hours in which to recuperate from exposure to 
hazardous substances. 

Despite the described uncertainties, the frequent use of occupational 
standards and guidelines is beneficial and necessary for estimating potential 
health hazards where specific ambient air quality standards do not exist. A 
variety of schemes are used for converting the occupational standards and 
Threshold Limit Values to 24-hour, seven-days-a-week average concentrations, 
as well as incorporating an estimated margin of safety for sensitive 
populations. 

The State of Michigan and New York have adopted the use of a small 
numerical fraction of the TLV as an emission limit guideline for evaluating 
new sources applying for air quality permits in cases where there are no 
applicable federal or state regulations (2, 3 ) . Currently, this is a 
relatively uncommon application of the TLV and can be considered a 



conservative application of the AC8IK'guidelines, since both states use small 
percentages of the existing TLVs. The state of Michigan uses 1/180 of the 
TLV for continuous emission from a source and the State of New York uses 1/300 
of the TLV for an annual average. 

Occupational standards and Threshold Limit Values are compared to 
ambient values in this report in an attempt to ascertain information on 
potential health effects since ambient standards are unavailable for such 
comparisons. The State of New York and State of Michigan emission guidelines 
described above are also compared to data reviewed in this report. 

B. Air Quality Bureau Ambient Air Quality Monitoring and 
Photographic Oata 

The Air Quality Bureau has operated a total suspended particulate 
matter high-volume (hi-vol) sampler on the Questa High School roof, under a 
full EPA-approved sampling schedule (once every six days for 24 hours) for I 
1981, 1982 and 1983. A limited number of samples were collected in 1979 (9 ' 
samples) and 1980 (18 samples). The TSP data for 1979 through- 1983 are 
summarized in Table I. The NAAQS for TSP, by definition, is not to be 
exceeded more than once per year. Thus, if only one sample collected during 
the calendar year exceeds the NAAQS for TSP, it is an "exceedance" and not a 
violation of the standard. There was one exceedance of the federal primary 
24-hour standard in 1979 (9 samples), one exceedance of the federal primary 
24-hour standard in 1981 (54 samples collected) and again in 1982 (52 samples 
collected). Three violations of the secondary NAAQS occurred in 1981 and two 
violations of the secondary NAAQS occurred in 1982 (Table I). The secondary 
NAAQS is, like the primary NAAQS, not to be exceeded more than once per year. 

There has been one violation of the- state 24-hour standard in 1979, 
four violations of the state 24-hour standard in 1981, three violations of the 
state 24-hour standard in 1982, and one violation of the state standard in 
1983 (Table I). There have been no values approaching the federal NAAQS for 
lead. 

The Bureau considers the TSP monitor on the high school roof to be a 
high impact site because of its close promixity, one-half mile, from the 
tailings piles, and because the highest frequency of complaints from citizens 
and students has been due to dust conditions at Questa High School. 

The decrease in the annual geometric means for TSP from 1981 through 
1983 cannot yet be attributed to improvements in Molycorp's tailings 
stabilization without additional information, primarily meteorological data in 
the area, which the state of New Mexico does not have for the period 1979 
through 1983. The changes in annual geometric means could easily reflect 
meteorological differences from year to year. 

The EPA national sampling schedule for total suspended particulate 
matter calls for sampling once every six days. It is likely, based on the 
number of exceedances of the primary NAAQS and the five violations of the 
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secondary NAAQS, that violations of the TSP federal primary and secondary 
NAAQS were missed when windy days occurred between sampling days. The TSP 
samples were collected by an EID Environmentalist located in the area. The 
chemical analyses were performed by the state HED Scientific Laboratory 
Division (SLD). 

A small number of the TSP samples collected by the hi-vol at Questa 
High School have been analyzed for heavy metals. The heavy metal 
concentrations analyzed from TSP samples and collected by the Air Quality 
Bureau range from a high value of 1.4403 ug/m3 for iron to a low value of 
.0007 uglrn^ for uranium. The heavy metal concentrations have been compared to 
the OSHA standards and ACGIH guidelines in this report by calculating the 
percentage of the standard or guideline the concentration comprises. The 
metals data have been summarized by their means and can be found on Table II, 
which also contains the percent calculations. The percent calculations range 
from the highest value of one-fourth of one percent for the ACGIH TLV for 
beryllium (.252), to the smallest percentage for molybdenum which is four ten-
thousands of one percent (4 x l O ' H ) . 

When the heavy metals data from TSP samples are compared to the State 
of New York and the State of Michigan guidelines which use a small fraction of 
the TLV, shown on Table III, only iron exceeds both the New York guidelines 
for an annual average and the Michigan guidelines for a 24 hour average. Iron 
is frequently found in soils, in concentrations exceeding 19,000 ppm. Cobalt 
measured from TSP samples exceeds the New York guideline for an annual 
average. The amount of iron or cobalt in the respirable particulate matter 
size range cannot be determined from the TSP data. 

The Air Quality Bureau operated a time-lapse camera from the roof of a 
Questa High School building, facing towards the tailings deposits, from 
September 1, 1982, through June 10, 1983. The camera operated automatically 
for approximately twelve hours per day using eight millimeter (mra) color 
silent movie film, with one frame exposed per minute. This photographic 
record is contained in 34 reels of film. The period of time for which the 
camera operated represents a period in 1983 during which Molycorp changed the 
type of chemical stabilizer. 

The time lapse film is descriptive, qualitative information. 
Throughout the approximate ten-month span during which the camera operated, 
there are periods when airborne ore tailings are visible on the film. The 
amount of tailings that become airborne, the length of time the tailings 
remain airborne and the frequency of their becomming airborne varied during 
the ten-month period. After review of the film by Bureau staff, a 
quantitative statement cannot be made about a decrease in airborne tailings in 
frequency or amount as a result of the change in use of chemical stabilizers 
by Molycorp. Changes in meteorological conditions could readily account for 
changes in the frequency and severity of occurrences of airborne tailings; 
random meteorological variation may be more significant than the change in 
chemical stabilizers. The film does provide, however, a certain record 
verifying that the tailings deposits do become airborne despite the 
application of chemical stabilizers. 



C. Tailings and Soil Data^Prom Molycorp and EID 

Data collected by Molycorp Corporation and released publicly to 
date consist of tailings samples and soil samples which have been analyzed by 
Union Oil Company, the Colorado School of M.ines and Camp Dresser Mckee 
Incorporated. These data are in the form of a summary report by Molycorp 
attached to this report in Appendix B. Appendix A of this report contains the 
registration information submitted by Molycorp to the Air Quality Bureau in 
1973, which contains an analysis of the ore processed by Molycorp. 

The Colorado School of Mines perfonned two analyses of Molycorp 
mill tailings deposits for 23 metals and 8 additional substances; the first 
report is shown on page B-13 of Appendix B. The initial value reported for 
arsenic was 450 ppm and 100 ppm for selenium. The tailings were again 
analyzed for arsenic and selenium. The second analysis yielded 3 ppm for the 
wet tailings sample and 8 ppm for the dry tailings sample for arsenic and less 
than 5 ppm for selenium for both wet and dry tailings samples. A letter from 
the Colorado School of Mines, page B-14, 15 and 16 of Appendix B, attributes 
the first measured concentrations to laboratory error. 

The State of New Mexico also analyzed tailings samples in 1979 
for arsenic and selenium. The Scientific Laboratory Division reported 5.7 
micrograms per gram (ug/g) for arsenic, which is equivalent to parts per 
million by mass (ppmm), and reported less than 0.25 ug/g (ppnin), for selenium. 
The State of New Mexico analyses for heavy metals in tailings deposits, are 
shown in Table V. The second value reported by the Colorado School of Mines 
for arsenic is approximately one part per million by mass less than the State 
of New Mexico value. The second values reported by the Colorado School of 
Mines for selenium are about 12 (3ppm) times and 32 (8ppm) times larger than 
the State of New Mexico results. Therefore, based on the comparison of the 
State of New Mexico laboratory results and the Colorado School of Mines 
laboratory results for arsenic and selenium, the explanation of laboratory 
error could be acceptable at face value. Further analyses would not be 
scientifically inappropriate, however. 

D. Airborne Particulate Matter and Health Effects 

There has been considerable scientific controversy concerning the 
relationship of total suspended particulate matter measurements to public 
health. Recent information indicates that the health effects of airborne 
particulate matter depend strongly on that portion which can be inhaled into 
different regions of the human respiratory system including the nasal 
passages, tracheobronchial region and the bronchioles and alveoli (4). The 
human respiratory system has different responses and clearing times depending 
on where materials are deposited. The U. S. Environmental Protection Agency 
has proposed a new standard for "inhalable" particulate matter. The new 
standard is stated in terms of "inhalable" particulate matter of less than a 
nominal 10 microns in diameter. Total suspended particulate matter includes 
particulate matter with an upper limit of 25-45 microns in diameter depending 
on wind speed and other factors (4). Thus, the TSP measurements for the 
Questa area contain an un-quantified portion of particulate matter which may 
not affect public health as directly as the deeply respirable portion of the 
airborne particulate matter. 
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The proposed federal PM-10 primary NAAQS for particulate matter is 
linked even more directly to the deeply inhalable, very fine particles of 
acute concern in terms of serious health threats. To the degree that the 
tailings may contribute substantially to particulate matter in the inhalable 
size range, serious health concerns remain. The tailings, in large 
proportion, are probably finer than most local soils because of the mechanical 
grinding which occurs during milling. If such is the case, the tailings could 
certainly present a large, significant proportion of the airborne particulate 
matter in Questa in the inhalable size range. Fine particulate matter can 
become airborne more readily at lower windspeeds and remain airborne longer 
than larger dust particles. 

The presence of silica (Si02) in the mill tailings and its possible 
health effects on Questa area residents were raised as issues in a 1984 
letter from the Concerned Citizens of Questa to the Department of Health and 
Environment. The health effects of silica are well documented for many 
workers who are occupationally exposed (5,6). There are Occupational Safety 
and Health Administration standards, for crystalline silica; amorphous silica 
and total respirable dusts (Table IV). The National Institute for 
Occupational Safety and Health (NIOSH) has recommended that these standards be 
greatly lowered to an average exposure of 50 micrograms of silica per cubic 
meter of air for no more than a ten-hour exposure during a forty-hour maximum 
work week (5, 5). There are also TLVs for different silica dusts for which 
lower TLVs have been recommended (1). Silica is the single largest component 
of the Molycorp mill tailings. Appendix A, Page A-2, contains the composition 
of ores processed by Molycorp. The two main ores contain between 50 and 70 
percent silica. It is unknown how much of the silica is in the inhalable 
particulate size range after processing. There are no ambient air quality 
standards for silica separate from the particulate NAAQS. The Air Quality 
Bureau was unable to analyze total suspended particulate matter samples for 
silica because the samples are collected on glass fiber filters. The glass 
fiber filters are composed primarily of Si02. Attempts by the Bureau in the 
past to use cellulose filters for hi-vol samplers as an alternative to glass 
fiber problems met with difficulties in accurate mass determinations. The 
cellulose fiber filters proved to be highly hydrophilic, so that pre-sampling 
and post-sampling weights were inaccurate. 

Silicosis and other less serious physiological changes in the 
structure and function of the lung have been established as serious risks in 
occupational case studies after years of exposure. The major exception to 
this is extremely high exposures to crystalline silica during sandblasting, 
which can cause silicosis and death in a relatively short time after exposure 
(5). 

Studies of desert inhabitants exposed to silica dusts have shown 
changes in lung structure, including pneumoconiosis (7). High silica content 
has been measured in lung tissue samples taken from the desert inhabitants 
(7). Injection of silica into the lungs of rats has resulted in changes in 
lung structure (8). 

Measurements of the amount of airborne silica in the inhalable size 
range, as well as its physical shape, would provide more information on the 
specific silica exposures to which Questa area residents are exposed. There 
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will be substantial uncertainty, howeVer, in applying occupational standards 
and experimental case studies to '24-hour residential exposures in the Questa 
area. 

E. Reagents Used in Processing Ore - - • 

During the processing of the molybdenite ore, it is crushed and 
reagents are used to separate the molybdenum from other minerals present in 
the raw ore. As reported by Molycorp (9), listed in the table below are some 
of the substances used in the ore processing: 

REAGENTS USED IN ORE PROCESSING (9) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Reagent 
Vapor oil 
Pine oil 
Methyl isobutyl carbonol 
Lime 
Nokes (P2S5) 
Sodium cyanide 
Sodium thiosulfate 

Amount Used in lb/ton 
0.132, 0.013 * 
0.045, 0.008 * 
0.038, 0.013 * 
0.145, 0.020 * 

0.039 
0.013 
0.010 

* The two values shown indicate amounts used in different parts of ore 
processing. 

The State of New Mexico does not have data concerning the amount of 
total organic carbon or hydro-carbon compounds in tailings samples, which 
might result from the presence, of soiiie of the above reagents as residues in 
the tailings deposits after processing. Molycorp has had measurements of 
total organics and cyanide analyzed in tailings samples. These data are in 
Appendix C, page C-3, 4. Since the State of New Mexico does not have similar 
data, Molycorp's results cannot be verified. More information on ore 
processing at Molycorp can be found in the report by A. Filyk, Molycorp Mill 
Superintendent(9). 

F. Air Quality Bureau Atmospheric Modeling 

Atmospheric or dispersion modeling is another technique used by air 
resources professionals when trying to determine the effect of a potential 
emitter on surrounding air quality. Using a set of equations which simulate 
atmospheric conditions, the modeler can use different emission factors for 
different emitting source categories to predict downwind concentrations of 
pollutants. 

In addition to the small quantity of scientifically acceptable air 
quality data collected from 1979 through 1983, the Air Quality Bureau 
conducted some preliminary modeling analysis for demonstration purposes. 
These analyses raise scientifically reasonable concerns that under high wind 
conditions, the existing tailings facility could cause 24-hour average ambient 
particulate concentrations as high as 322 ug/m3 in the town of Questa. Even 
if the Section 35 tailings impoundment is removed as a source from the 
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modeling calculations, 24-hour average ambient particulate concentrations in 
town could be 259 ug/m3. As shown in Table IV, the federal health-related 
primary 24-hour NAAQS Is 260 ug/m3, not to be exceeded more than once a year, 
the secondary NAAQS, and the state 24-hour standard are 150 ug/m3. The 
secondary NAAQS is also not to be exceeded more than once per year; the state 
standard is not to be exceeded at all. 

G. Uncertainty in the Data 

The number of TSP samples averages approximately fifty samples per 
year for 1981-1983. Since the TSP sample collection was fifty 24-hour samples 
out of a possible 365 24-hour samples per year, and particularly since there 
were exceedences of the federal primary NAAQS, the possibility of undetected 
violations of the primary NAAQS is significant. In order for a single monitor 
to measure a violation, several events must coincide. The wind must blow in 
the right direction from the source of the particulate matter to the monitor 
at the same time the particulate matter is being emitted. In most cases, the 
likelihood is very low of a monitor being in the right place at the right time 
to detect an exceedance. The likelihood of a single monitor picking UP the 
maximum concentration is very low. Therefore, when a single monitor picks up 
an exeedance of the standards, it is indicative of the hiqh potential for even 
higher concentrations somewhere else and the high potential for unacceptable 
frequencies of exceedances; violatioiis of the standards. This is further 
reinforced by the aforementioned modeling analyses. Even in the middle of the 
Town of Questa, which is further from the tailings and substantially below the 
level of the tailings than the EID monitor, the expected ambient TSP levels 
will be well above the health-related primary NAAQS. 

III. CONCLUSIONS 

As a result of the review of the limited air quality data available 
from 1979-1983, significant concerns exist concerning adverse health effects 
due to exceedances of and a high probability of violations of the primary 
NAAQS, violations of the secondary NAAQS and violations of the state 24- hour 
standard. The probability of undetected violations of the primary NAAQS is 
very significant. 

Based on the data reviewed for this report, there were unanswered 
questions concerning the portion of the TSP which is in the deeply inhalable 
size range. Unanswered questions also remained concerning the portion of TSP 
and respirable particulate matter which originate from the tailings. 
Additionally, the type and proportion of silica in windborne particulate 
matter, crystalline or amorphous, was unknown. The type of silica which 
becomes windborne is important; the severity of adverse health effects is 
significantly worse for crystalline silica. 

Other deficiencies in the available data included lack of Air Quality 
Bureau measurements for cyanide, and organics in the tailings and in windborne 
particulate matter. 



IV. FOLLOW-UP y ^ ' " 

As a result of the preliminary review conducted of the available data 
in preparation for this report, the Bureau recommended and designed a short-
term study for 1984 in an attempt to provide -additional information on the 
potential adverse effects due to windborne tailings material in the Questa 
area. EID will release a summary report on the short-term study in May, 1985. 

The special study was designed to include the operation of four 
samplers at two sites, collecting samples twice a week. . The two sampling 
sites are at Questa High School, which is frequently downwind of the tailings 
deposits, and the Red River Fish Hatchery which appears to be generally upwind 
of the tailings deposits. The Red River Fish Hatchery site was chosen to 
provide background measurements which are unaffected by any tailings deposits 
that become airborne during windy episodes which would affect the High School 
site. The Bureau also collected wind speed and wind direction data during 
part of the study to determine actual patterns of prevailing winds in the 
area. Each site contained one hi-volume sampler, which measures TSP, and one 
dichotomous particulate .matter sampler, which measures particulate matter of 
less than 15 microns in diameter. Measurements from the dichotomous sampler 
will provide information on that portion of particulate matter which can be 
inhaled and is thus of greater concern with respect to health effects. 
Although EPA has proposed a particulate matter standard of a nominal 10 
microns, measurement of a nominal 15 microns, as in the Bureau's study, 
provides a more conservative measurement that collects more of that portion of 
particulate matter depositing in the upper regions of the respiratory system 
(4). Health effects in the upper respiratory system which larger particles 
can reach have been reported-, from. exposures to airborne silica (10). A 
comparison of the TSP and inhalable particulate matter samples will provide 
information on the portion of TSP in the inhalable size range. 

Related information collected during the special study includes the 
collection and analysis of additional Molycorp mill tailings samples and soil 
samples in the area, analyzed for cyanide and heavy metals. Additionally, a 
time lapse camera operated at the Questa High School facing in the direction 
of the tailings deposits which are visible from the high school. Operation of 
the camera provided qualitative information on the source of high 
concentrations measured at Questa High School during the duration of the 
special study. 

Clearly, the very limited scope of this short-term follow-up study 
does not provide the capacity to develop final answers on potentially serious 
health-related issues. However, the Bureau expects to be able to more 
adequately identify the scope of additional research necessary to answer these 
questions as a result of the short-term study. 

10-



Collecting Agency 

State of Nĉ w Mexico 
CIO Air Quality Dureau 

Table I 

TOTAL SUSPENDED PARTICULATE (TSP) MATTER 
OATA IN MICROGRAMS PER CUBIC METER (ug/ro^) 

For a 24 - HOUR AVERAGE 

Questa High School 
Questa, New Mexico 

Collect ion 
Year 

1979 

1980 

1981 

1982 

1983 

High 24 Hr. Ave. 

216 

82 

399 

301 

187 

Federal Primary S 

2nd High 24 
Hr. Ave. 

143 

75 

180 

161 

137 

tandards 

Annual Geometric 
Mean 

85 

45 

49 

34 

29 

Total Number 
of Samples 
Collected 

9 

18 

54 

52 

48 

Exceedances 
of the pri
mary NAAQS 

Samples 
260 ug/m^ 

0 

0 

1 

I 

0 

Exceedances 
of the State 
24 hr. std. 
and secondary 

NAAQS 

Samples 
150 ug/ra3 

1 

0 

4 

3 

1 

State Standards 

Violations of 
the secondary 

NAAQS 

0 

0 

3* 

2* 

0 

24 Hour - 260 ug/m', 
"...not to be exceeded more than 
once per year" (40 CFR Part 50) 
Annual Geo. Mean -75 ug/m-' 

Federal Secondary Standards 
24 Hour - 150 ug/ra^, 
"...not to be exceeded more than 
once per year" (40 CFR Part 50) 
Ai i l i i l . ' l l f i i rO . Mi: . l i l - f ' ' l u r . / i l l ' 

24 Hour - 150 ug/m^ 

Annual Geo. Mean - 60 ug/iiî  

*1981 Secondary NAAQS Violations in ug/m^ were: 180, 399, 153 

'̂ 1982 Secondary NAAQS Violations in ug/m^ were: 161, 301 



TABLE II 
Average Heavy Mecals Data (TS? samples) 

Samples Collected in 1979 and 1981 
(Data in ug/ra-̂  for a 24 hr. Ave.) 

Questa High School 
Questa, New Mexico 

Collecting A^encv 
State of New .Mexico 
EID Air Qualicy Bureau 

Lead 

Arsenic 

Beryllium 

Mercury 

Selenium 

Chromium 

Zinc 

Molybdenum 

Uranium 

Iron 

Cobalt 

Cadmium 

Average 
ug/ml 

1979 1981 

.09 

.003 .0016 

.0005* 

.0002 

.001 

.005 

.028 .1713 

.002 

.0007 

Nuraber f̂ 
Samples 

1979 

11 

11 

11 

11 

11 

2 

11 

2 

2 

1.4403 

.1441 

.0014 11 

1981 

10 

10 

10 

7 

Percent of 
the OSHA std. 

1979 1981 

.18Z 

.03Z 

.25Z 

.004Z 

.0005Z 

.OOIZ 

.006Z 

4 X 10-5% 

.0003Z 

.014Z 

.14Z 

.007-

Percent oi 
the .̂ CGIH TLV 

1979 1981 

.06% 

.005Z 

.252 

.04Z 

.0005Z 

.0012 

4 X 10-52 

.1442 

.1442 

.00282 

* A less Chan symbol ( ) indicates chat at least one value in the mean was 
reported at less Chan Che lowest analycical scandard range for chac setal. 

Air Qualicy Standards for Heaw Metals 

1. National Ambient Air Qualicy Standards (NAAQS): 
Lead: 1.5 ug/m^ for a 3-month calendar average. 

2. National Emission Standards for Hazardous Air Pollutants (NESHAP): 
Beryllium: 0.01 ug/tn̂  for a 30-day average for specific emission 
sources. 
Mercury: 3200 g/24-hr. period for specific emission sources. 

•12-



T a b l e I I I 
C o n p a r i B o n o f Heavy H e t a l s D a t a (TSH) 

c u Nuw York S c a c e und M i c h i g a n S c a C e G u i d e l i n e s 

l » 

I 
'.Mlic 
y 11 iuiii 
inium 
c u r y * 

omiuni ' ' 

ybdei ium 

n i u u 
C u r a l ) 

i l c E 

Time U e i g l i t c i l A v u c a ^ c 
T l i r . : b l i o l d l . i m i c V a l u e 

TI.V-rWA 
m( j / iu ' , mj/ i iH 

(1.15, ISO 
0.2, 200 
U.002, 2.0 
0.05, 50 
0.01, 10 
0.05, 50 
0.10, IOO 
0.2, 200 
0.05, SO 
10.0, 10,000 
5.0, 5,000 
5.0, 5,000 
10.0, 10,000 
0.2, 200 

1 . 0 , 1 ,000 
0 . 1 , IOO 

Ntfu y u r k l)L-|it. o f C o n a u r v a t iu i i 
A c c e p t a b l e A m b i e n t A i r 
L e v e l f n r a n A n n u a l 
A v e r a y e - AAI. 
AAI. = (TWA-TI .V) / IOO 

uy/ui-* 

. . . 
0 . 5 0 0 
0 . 6 6 7 
0 . 0 0 7 
0 . 1 6 7 
0 . 0 3 3 
0 . 1 6 7 
0 . 3 3 3 
0 . 6 6 7 . 
0 . 1 6 7 
3 3 . 3 3 3 
16 .667 
16 .667 
3 3 . 3 3 3 

. 6 6 7 

3 .33 
0 . 3 3 3 

H i c h i g u n A i r P u l l u c i o i i 
C o n t r o l C o i u m i a s i o n 
E m i s s i o n G u i d e l i n e s 
(TWA -TI.V) M . 0 2 4 

u g / u 

1.6 
4 . 8 
O.OA0 
1.200 
0 . 2 4 0 
1.200 
2 .400 
4 . 8 
1.2 
2 4 0 . 0 
1 2 0 . 0 
1 2 . 0 
2 4 0 . 0 

N.N. ElU Heavy Metals Data from 
TSP S a m p l e s 

A r i t h i a u t i c Mean f u r A l l Sum| i l i ; s 

2 4 . 0 
2 . 4 0 

1 9 7 9 , 1 9 U I 

ujj/m 

.09 

.003,.0016 

.005 

.0014 

.0002 

.001 
0.0005 
.028,.1713 

.002 

.0007 

1.4403 
.1441 

Exceeds 
New York 
Cu ide I i iu!;i 

Nu 
No 
No 
Nu 
No 

No 
No 
No 

No 
No 

No 
No 

K x c e e d s 
MiLliit>iiu 
l . u i d e 1 i l i e s 

No 
Nu 
Nu 
No 
No 

No 
No 
No 

No 
Nu 

No 
No 

N.M. t°ll> Heavy M e t a l s U u l a 
f ruui TSI' S a m p l e d 

l i ig l i 24 Hour C u i i c u n t r a ( i . i i i s 

i i j j / i u 

0 . 1 6 
o.ooj:i 

.005 
.0039 
.0005 

. U 0 I 6 

.0005 

.2517 

. 0 0 3 

. 0 0 0 8 

7 .242a 
1.0 

klxceedtt 
New York 
;>u i i l e 1 i i i e s 

Nu 
No 
No 
No 
No 

No 
No 
No 

No 
No 

Yes 
Yes 

Exceed: ! 
H i c l l i i ; a i i 
O'uide 1 i i i e . i 

Nu 
No 
No 
No 
No 

Nu 
No 
No 

No 
No 

Yes 
No 

TWA-TI.V's i » r H e r c u r y a r e l i s t e d t u r i . l i l l u r e i i l f o r m s : A l k y l cunipuiiiidu ( U . O I l u g / i u ^ ) , a l l f o r m s e x c e p t u l k y l v u p t i r ( 0 . 0 5 lu t j / i i i^ ' , 

I a r y l and i n u r g a n i c c o m p o u n d s ( 0 . 1 n g / i o ' ) . 

The TWA-TI.V l i s t e d f o r c h r u m i u m i s f u r Cliroiniiini ( V I ) c o m p o u n d s i n c l u d i n g w a t e r s o l u b l e a n d c e r t a i n w a t e r i n s o l u b l e c o m p o u n d s , 
• l e i s a l e s s r e s t r i c t i v e TWA-TLV o f 0 . 5 mg/m^ f o r Chromium I , I I a n d I I I c o m p o u n d s . 

The nvA-TI.Vs l i s t e d a r e f o r z i n c o x i d e d u s t w h e r e d u s t i s l e s s t h a n IZ q u a r t z ( 1 0 u g / m ^ ) o r 5 o g / m ^ f o r r e s p i r u h l e d u s t . 

. r e a r e ^ A - T L V ' s l i s t e d by t h e ACCIII ( o r o t h e r z i n c c o m p o u n d s : 5 mg/m^ f o r z i n c o x i d e f u m e s , 1 mg l i u ' ^ " ^ z i n c . 

The TWA-ri.V l i i i e d i s f u r s u l u b l e i r u n s . i l l s , a s F e . 

II.>: I'UA H.V l i : , l i : . l i ., f . i r co l i . l l I .i I , di i : . l .iml l.liiieu .i:. C l . The AClMII h a s | i r u p o s u d l l i u t I h e TUA-TI.V b e ^'llJllKi.'d l » II.11^ in,; / i i l ' . ' 



TAitj.t: l y 
KEUtlKAI. STANUAIIUS OH GII IULI . INtS 

T o t a l biiU|M:iitled I 'ur t i c u l a 11: H a l l « : r 

Lead (Pb) 

A r s e n i c (As ) 

b e r y l l i u m (He) 

Cadmium (Cd) 

Me rcu ry (Hg) 

S e l e n i u m (Ue) 

Cliruinium ( C r ) 

2 i i i c ( i i i i ) 

I I ' . I / l . . | . : i i .> i . , ( I I . . J 

I ' r i i p a r y 
H . ' i t i o i i a l Ambien t A i r 
l ) i i . i l i l y : i t u n d a r d a (NAAl^S) 

2(,{) u|:/iii', 24 llr. bid. 

75 iig/iii'. Annual geu. mean 

I . 5 ug/iii month 

calendar avu. 

National bmissiuii 
Standards for 
llazariloua Air 

Put liitants (NESHAP) 

10 g/24 hr source emissions, 
.01 ug/m-* stationary 
NESHAP source specific 

3200 grams/24 hr period 
for specific NESHAP 
sources 

O c c u p a t i o n a l S a f e t y iii i. l 
H e a l t h A d r o i i i i s t r u t i on 

S tanda rds (OSHA) 
8 H r . Exp i iu i i re 

50 ug/ra^ 

10 ug/ra^, inorganic As 

2 ug/in-' 

.02 mg/m^ 

1.0 mg/10 m^ 

0.2 mg/m' 

0.5 mg/ra^ 

Zinc oxide fume 

5 mg/ra^ 

' j - I •> UIC / i l l ' 

A m e r i c a n C o n f e r e n c e o f 
(•iiv.ri ni i iei i l :i I l i i i l i i s t r i . i l l l yg i i:ii i u l : 

(ACCII I ) 
Th re .sho ld l i m i t V a l u e s ( I'LV) 

( o r 1983-84 
8 l l r . Kxpos i i r e 

L e a d , i n o r g a n i c , d u s t s & f u m e s , 
as Pb: 
0 . 1 5 mg/iu^ 

0 . 2 rng/m^ Time W e i g h t e d A v e r a g e 
(TWA) 

B 0 . 0 0 2 mg/iu^ 

Pos t and S a l t s , as C d : 
0 . 0 5 mg m^ 

^ 0 . 0 1 m g / m ' , a l k y l cn ipds. 
^ 0.05 uig/m', all forms except 

A l k y l v u i m r 
^ U . I i i ig / i i i ' ' , a r y 1 and i u . M ^ . i i i c 
Cllipds . 
Se l i ; i i i i i i u c i i i pds . , us Se : 
0 . 2 mg/ui* 

Cr m e t a l , compounds ( I I , I I I ) as 
C r : 
0 . 5 u ig /m ' 
O.D'J i n t / i i i ' f o r Cr V I c m p d s . , 
w a t e r S i> l i ih le 

" Z i n c o x i d e d u s t 

IHC./MI ' , : i . i | . i l i I . ' i i i i | i . l . ' 

http://liiiliistri.il


TABLE IV (Continued) 
KEUEKAL STANOARUS OH GUIDELINES 

anium (U) 

on (Ke) 

bait (Co) 

ystalline silica (Si02) 

lorphous silica (Si02) 

Primary 
National Ambient Air 
<)ualily Standards (NAA()S) 

National Emission 
Standarda for 
Hazardous Air 

Pullutants (NESHAP) 

Occiipuiionai Safety und 
Health Administration 

Standards (OSHA) 

8-hr. Exposure 

.5 - .25 mg/m^ 

Iron oxide fumes 
10 mg/m^ 

0.1 mg/io^ 

* 10 mg Si02/u^ air 
tby X Si02 +2 
Averaged over 8 hour 
ahift 

Aiiiei icuii (Joiifereiice of 
lioveriiiiieiil jl liidustriul llygieiij 

(ACCIII) 
Threshold Limit Values (TLV 

for 1983-84 

Iron u:ilts, soluble, as Fe: 
1 .0 lug/m^ 

Hetal, dust and fume, as Co: 
•^0.1 mg/m' 

'' 20 mppcf 

20 x 10^ particles/ 6 mg/ia-' total dust 
ft.' air (mppcf) 3 mg/in' respirable dust 

The National Institute of Occupational Safety and Health (NIUSH) has recommended that the permissible exposure limit be changed to 50 micrograms respirable 

free silica per cubic meter of air (ug/m^) averaged over a work shift of up to 10 hrs/day, 40 hrs/week. 

Listed as a suspected human carcinogen by ACIJIH, 

All guidelines listed fur mercury are fur exposure through the skin. 

iiinc uxide dust, listed under nuisance dust, bus a TLV of 30 mppcf or 10 mg/m3 ^{ total dust IZ quartz, or, 5 mg/m^ respirable dust, uther TLVs for zinc 

compounds: includes 5 mg/m-* for zinc oxide fumes, 1 og/m' for zinc chloride fumes, and O.OS mg/m'' for zinc clirumate, which is listed as u suspected human 

carcinogen. 

AC(JIII has proposed a change to 0.05 iiig/in' 

ACiail 1...S ,.io,.o;,ed to change to 5 mg/m, j^,. , ̂.,,,,i ̂ ^,1,1^ dust, 10 mg/.nl, total d.ist. 



Collect inn Agency 
State of New Mexico 
EID Air Quiility Diireuii 

Fine Scrouning 
250/u diaiii. 

Coarse Scrciiniiig 
250 u diam. 

Unscreened 
Sample 

Table V 
Heavy Metals Data 

Molycorp Mill Tailings Samples 
Questa, New Mexico 

micrograms per gram (tig/g) 

Lead 
PI) 

164.8U 

58.60 

76.90 

.... . . 

Arseii 

As 

II).UO 

5.80 

5.70 

_ 

Uery l1 ium 
Be 

0.40 

0.58 

0.57 

Cadmiuiii 
Cd 

L. A , * 

L . A . 

0.57 

Mercury 

L . A . 

0.003 

O.Ol l 

Se len ium 
Se 

0.25^ 

0.25 

0.25 

Chromium 
Cr 

30.50 

26.40 

23.50 

zinc 
Zn 

168.0 

218.0 

166.0 

. 

M M(j 1 ybdenum 
Mo 

273.20 

325.40 

U r a n i i i i i i 

ll 

1.85 

1.94 

292.1 
.-_[__. 

1.49 

' 'h . A. is an abbreviation for laboratory accident. 

•- = less than 
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xvEpyv POTENTIAL HAZARDOUS WASTE SITE 

TENTATIVE DISPOSITION ^ P A 
REGION SITE NUMBER 

W mi.iii)Z^9f/>9^ 
Fi le this form in the regional Hazardous Waste Log F i l e and submit a copy to: U.S. Enviroamental Protection Agency; Site Tracking 
System; Hazardof.s Waste Enforcement Task Force (EN-335); 401 M St., SW; Washington, DC 20460. 

I. SITE IDENTIFICATION /yy/P7At'^jy" ?jP i ^ ^ ; . E^ e.f. ^ n ^ S T f i , 
A. SITE NAME 

- I T V ' ' 

B. STREET 

Sfc ?ĝ >3d>̂  T z ^ U . RfkfL 
C. CITY 

Q, (jfiA/i^ Our^^^J 
D. STATE 

UM 
E. ZIP CODE 

^ 7qS L 
n. TENTATIVE DISPOSITION 

Indicate the recommended action^sj and agencyfies) that should be involved by marking 'X' in the appropriate boxes 

RECOMMENDATION 
ACTION AGENCY. 

P R I V * T E 

A. NO ACTION NEEDED -- NO HAZARD 

^ (/^U^/i)uiis^,\'J,oP) B. INVESTIGATIVE ACTIONISI NEEDED r / ' ye« . completa Section m.) 

C. REMEDIAL ACTION NEEDED (I t yaa, complete Section IV,) 

ENFORCEMENT ACTION NEEDED (H yes, apeeity In Par* £ whother the caas w i l l 
O. be primarily managed by the EPA or the Slate end what lype o l enlorcemeni action 

ia anticipated.). 

E. RATIONALE FOR DISPOSITION-

r I ' l Ji L ^ .• . . . ' i - r n i h . a U . r j p i ^ V - n ^ •••rat%api,r4s V i V . ' M * Aw A U r t « _ U n d ^ ' H * « ^ u ^ ^ T t>r.tUt 

F.SU r /4^ *4e ry Z o i ' A . x ^ l ^ o f 4 « M + * . . ^ h s 4 a ^ M U W « W . ^ f C t o t i ^ A W.,-H,..C*«£rr> A / « ^ * / w / / v ^ v t Skrtri <-( 

j ^ ' y ^M<<>1 •*Ui* t « 

F. INDICATE THE ESTIMATED DATE OF FINAL DISPOSITION 
(mo,, day, dg yr.) 

a . IF A CASE DEVELOPMENT PLAN IS NECESSARY. INDICATE THE 
ESTIMATED DATE ON WHICH THE PLAN WILL BE DEVELOPED 
fmo.. dajL tt yr.) mo.. dajL tt yr.) 

TSUEPHONE NL 

H. PREPARER INFORMATION 

'"•"•-J. a (Z^ (Z 
IVITYNEEDED 

3. DATE (mo„ day, & yr,) 

i n . INVESTIGATIVE A 
A. IDENTIFY ADDITIONAL INFORMATION NEEDED TO ACHIEVE A FINAL DISPOSITION. 

B. PROPOSED INVESTIGATIVE ACTIVITY (•Derailed/n/onn«flonJ 

t.METHOD FOR OBTAINING 
NEEDED ADDITIONAL INFO. 

2. SCHEDULED 
DATE OF 
ACTION 

(mo.day, di yr) 

i . TO BE 
PERFORMED BY 

(EPA, Con
tractor, State, etc.) 

4. 
ESTIMATED 
MANHOURS 

S. REMARKS 

a . T Y P E OF S ITE I N S P E C T I O N 

I I I 

b. T Y P E OF M O N I T O R I N G 

I I I 

e . T Y P E OF S A M P L I N G 

I I I 

EPA Form T2070-4 (10-79) 

^ C - ^ / ^ ' ^ ^ 
Cont inue On Reverse 



POTENTIAL HAIAROOUS WASTE SITE 

TENTATIVE DISPOSITION 

p IHeOJOH IJITE NUMSCR 1 G) 
fgia in t&e reeionat Hazardous Vaste Lsc File aad submit • copy to: U.S. Eavtronfflcntal Protecuoa Afcacir: Site Tracking 

/taxafoop.s Waste Eaforeenent Task Force (EN-335>. 40X U St.. SW; Washington. DC 2046O. 

I. SITE IDENTIFICATION /fy/77^/v.>V^ ?^ y ^ . ^ ^ f fr^u^rfA 
^ ^ yMAME B. STREET 

W /̂ /)U .̂<n r ^ Quc^7^ /Mmf, ŝ e ?c^u r z ^ u RflE. 
r r ' ' D. STATE E. ZIP CODI 

i t s t ^ f \ ¥ k r > ^ L » u ^ ^ ^ \ im 
e. ZIP eooe 

^ 7qS L 
n. TENTATIVE DISPOSITION 

id ica te the reeersaended acusnfs i and a^encv^tesi that shouid be involved by raaricuig '.X' in the aoproonate Bo«e«. 

I 
R E C 3 M M E N 0 A T ; 0 N 

ACTION AGENCY 

IMACM' ! • ! EP» S T * T E L O C A L l o « I V « T E 

A. NO ACTION NEESEO - HO HAZARD 

y l^/»\junst^,ialfc*^J 
8. INVESTIGATIVE ACTIONISI NEEDED (ll y e : conpieie Saetien iZ7.; 

C. REMEDIAL ACTION NEEDED (II y e : eompluia Section IV.) 

ENFORCEMENT ACTION NEEDED (il yea. apeci/r m Part £ wttthar thm cmam mill 
0 . be pnmmnir manmte^ dr (Aa EPA or tho i ta ia ana whm rrpo ol ewtereauiaiii aciien 

i t anricipaied.I 

INDICATE Txe ESTIMATED DATE OF FINAL DISPOSITION 
(aia . ,amv,^rr . t 

H. PREPARER INFORMATION 

1. NAME 

••?. h Cu^ ^ 

G. IF A CASE DEVELOPMENT PLAN IS NECESSARY. INDICATE THE 
ESTIMATED OATE ON WHICH THE PLAN WILL BE DEVELOPED 
Corai.deibAnki 

NUMBCR 1. OATcrmo. , tfar.&rr.) 

{^/4^ 7/. 7̂  91^ 2. I y/pV/?^ 
m. INVESTIGATIVE ACTfVITY NEEDED 

A. i O E N T I F Y AOCITIONAC INFORMATION NEEDED TO ACHIEVE A FINAC CISPOSITION. 

Transcribedr this says the following (in Feirt): 

Another landfill located at the headwaters of Spring Gulch 
Creek near the mine area appeeurs to be contributing to the 
elevated contribution of orgemics and inorganics 
downstream Since contaminants appear to be migrating 
off-site, further investigation ^s recommended. 



ECOLOGY AfJD ENVIRONMENT INC. . 

REGION VI 

MEMORANDUM 

TO: 

FROM 

THRU 

DATE 

SUBJ 

K e i t h Brad ley , RPO, EPA Reoion VI 

J a i r o Guevara, FIT Chemical Engineer Q t ; ^ r r . l s c i>e - r j i .:3r3:;ii::e 
y flnai oqtr.ion of E?.'^ 

K.H. Malone J r . , FIT RPM C^it-^^' 

June 4 , 1986 

Samoling Inspection at Molycorp Inc., Questa, N.M. (NM55a) 
TDD# R6-8510-06 

A six person FIT (Team Leader J. Guevara and Team Members D. Hall, D. Smith, 
D. Tanksley, K. Dodd and M. Pike) sampled Molycorp Inc. on December 4, 1985. 
This sampling inspection was conoucted as a follow up to the May 18, 1983 
FIT sampling inspection of the site. 

A total of ten liquid and eight soil/sediment samples were collected and 
analyzed for organics - base/neutral/acic -BNA's) and volatiles (VOA's); arid 
inorganics - metals (including molybdenum) and cyanides. Five of the 
locations which were sampled were specified by the EPA task request. These 
sample locations were the slurry pipeline discharge, the Molycorp Columbine 
well, the Roger Herrera well, the NPDES outfall 002 and the Red River at the 
Questa fish hatchery. Other locations were sampled to obtain additional 
information in order to address all TDD requirements. 

The FIT was accompanied during the inspection by Mr. John Stribling, 
Molycorp Environmental Coordinator. Split samples were collected for 
Molycorp. Most of the split samoles were to be analyzed by Molycorp only 
for VOA's. 

During this sampling inspection a small oil spill was observed on the ground 
near some drums which had been discarded on the Molycorp landfill. This 
location was not sampled. Mr. John Stribling, the Molycorp representative, 
stated that dumping of oily waste in the landfill was not company policy. 
Based on FIT observations, it aooears that this landfill is still active as 
a dump area for the disposal of empty drums and old equipment parts. 

The exact location of the samole which was collected downstream of the 
landfill during the FIT sampling inspection of May 18, 1983 could not be 
precisely determined. The collection of an upstream sample in Spring Gulch 
Creek (Station 01) was judged impractical because the creek starts where 
some landfill waste has been dumoed in the past. 

• v . ^ - ' 

re- -OJniw':' 



A 
The sample collected from Spring Gulch Creek downstrean of the Molycorp 
l and f i l l (Station 02A) showed the highest levels of inorganic and organic 
contamination of al l samples collected (see organic and inorganic summary ' 
tables attached). The inorganic compounds detected at signif icant levels in / 
th is sample were cadmium, calcium, copper, i ron, lead, n icke l , molybdenum,/ 
sodium and zinc. Significant organic contaminants found at this location/ 
included hexadecane, heptadecane, pentadecane 2,6,10,14 tetramethyl, other! 
alkanes and unknowns. r A 

Low levels of contaminants were found at the other sampling locations as 
fol lows: 

Stations 03A and 04A (Sediment samples. Red River upstream from the m t l l ) -
heptane dimethyl and organic unknowns. The concentrations of these com
pounds were much lower than those found at Station 02A. 

Station OSA (Sediment sample at the Red River downstream from the Molycorp 
Mi l l and Spring Gulch Creek)-eight organic unknowns were detected at 
concentrations higher than the levels of the same compounds found at 
Stations 03A and 04A. Six of these unknowns were also detected in the 
background sa.mple collected at the Carson Ranger Station (Station 12A). The 
levels of these compounds at Station 12A were lower than those found in 
Station OSA. Twelve other organics, most of them unknowns, were also 
detected in this background sample. 

Station OS (Liquid sample at same location of sample OSA)-molybdenum. 

Station lOA - (Red River where old pipeline crosses Red River near Eagle 
Rock Lake) and Station UA (Red River f ish hatchery) showed six to seven 
unknown organics. Five of these compounds were detected at lower 
concentrations than the background sample from the Carson Ranger Station. 

Stations 10 and 11 (Liquid samples at the same locations as samples lOA and 
l lA) - cyclopentanol 2 methyl in both samples, an unknown organic compound 
in sample 10, manganese in sample 10 and molybdenum in sample 11. 

Station 09A (Discharge of slurry pipeline - solid phase) - Two unknown 
organics, calcium and molybdenum. 

Station 09 (Liquid phase at the same location as sample 09A) - Four unknown 
organics. No l iquid phase was analyzed for inorganics. 

Station 06 (Molycorp Columbine well - Liquid samples) - calcium,jpagjnesiurn 
and nickel . 

Station 07 (Molycorp NPDES 002 - Liquid sample) - calcium, magnesium, 
manganese, sodium and molybdenum. 

Station 08 (Roger Herrera well - Liquid sample) - calcium, magnesium, sodium 
and molybdenum. 

Organic contamination of the site downstream sediment samples at the Red 
River (Stations 04A, OSA, lOA and UA) is inconclusive. This is due to the 



^fiic contamination in the two Red River upstream sediment samples (Sta
mens 03A and 04A) and the soil background sample (Stations 12A). 

The TDD task also requested further characterization of chlorocyclohexane 
which was detected in the sediment samples collected by the FIT during the 
May 18, 1983 inspection at the following locations (see attachment): 

a) Landfill upstream 
b) Red River one mile upstream of the mill, and 
c) Red River fish hatchery. 

No chlorocyclohexane was detected in any.of the samples collected during the 
December 4, 198S FIT inspection. 

Another item discussed in the May 18, 1983 FIT sampling analyses results was 
the contamination of the Colunbine well with 1,1,1 trichloroethane. This 
compound was again detected in the Colunbine well sample collected in the 
December 4, 1985 FIT inspection (Station 06) at an estimated concentration 
(below the instrument detection limit) of 3.6 ppb. However this compound 
was also found in the field rinsate blank, at an estimated concentration 
(below the detection limit) of 2.3 ppb. Therefore, the presence of this 
compound in the Columbine well is not verified. The possibility exists that 
traces of this compound in the well could have resulted from Molycorp 
employees servicing the well motor or/and punp. 

Toluene, another contaminant found in samples collected by the FIT on May 
18, 1983, i.e. in the Roger Herrera well (less than 5 ppb), at a location 
downstream of the landfill disposal area (less than S ppb) and at the 
Molycorp NPDES outfall 002 (11 ppb), was also found in all the samples but 
one collected by the FIT on December 4, 1985. However it was determined 
that its presence was due to lab contamination. 

Based on the analytical results and field observations, FIT recommends that 
a RCRA inspection be conducted at the site landfill/dump. This inspection 
should attempt to determine if the surface soil contamination detected 
during the FIT inspection downstream from the landfill dump area is due to 
the dumping of residual amounts of wastes or products from drums v^ich have 
been deposited on the landfill. 

The organic contamination detected in the Red River samples collected 
upstream and downstream of Molycorp could be due to past discharges (1971 -
1983) of poorly treated effluent from the town of Red River waste water 
treatment plant which is located upstream of the Molycorp facilitie^.i. Also 
past discharges from the town of Questa septic tanks into the^^feal River 
could contribute to the organic contamination found in the Rgd River fish 
hatchery sample. The problesm with the discharges from these two towns 
apparently have been resolved. See attached report "Intensive Survey of the 
Red River in the vicinity of the Red River and Questa wastewater treatment 
facilities and the Molycorp complex, Taos County, New Mexico, January 25-27, 
1984 by Gerald Z. Jacobi and Larry R. Smolka, Surface Water Quality Bureau 
of the Environmental Improvement Division, New Mexico Health and Environment 
Department, June 1984". 

Also attached to this report are a listing of sample locations and 
descriptions and the chain of custody docunentation for this effort. 

iP 



/ 
& > 

• / SAMPLING LOCATIONS 

/ " 

• 

STATION 02 - Spring Gulch downstream of landfill, on-site soil/sediment. 

STATION 03 - On Red River about 1 1/4 mile upstream of mill gate, off-site 
soil/sediment & liquid. 

STATION 04 - On Red River about 1 mile upstream of mill gate, off-site 
soil/sediment & liquid. 

STATION 05 - On Red River downstream of mill Spring Gulch Creek, off-site 
soil/sediment & water. 

STATION 06 - Columbine well, on-site property, water. 

STATION 07 - Molycorp NPDES outfall 002, on-site water. 

STATION 08 - Roger Herrera well, off-site water. 

STATION 09 - Discharge of slurry pipeline or sample of tailing ponds, on-
site liquid and soil phases. 

STATION 10 - On Red River where old pipeline crosses Red River near Eagle 
Rock Lake, off-site soil/sediment & water. 

STATION 11 - On Red River at fish hatchery, off-site soil/sediment & water. 

STATION 12 - Background soil, off-site at Carson Ranger Station. 

STATION 13 - Field rinsate blank, water. 

NOTE: Water samples have the same designation as the station number. 
Soil/sediment samples are identified by the station number followed by the 
letter A. 

NOTE: STATION 01 Upstream of landfill on Spring Gulch Creek was not taken 
because the creek starts where some landfill waste has 
been dumped in the past. 
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STATE OP NEW MEXICO •••::̂  

ERVIKOMENTDEPAKTHEin 

June 1, 1993 

David R. Shoemaker 
Mine Manager 
Molycorp, Ine. 
P.O. Box 469 
Questa, New Mexico 87556 

Dear Mr. Shoemaker: 

This letter is in reference to your request of January 27, 
1993, for an exemption under Section 108.C, for on-site 
disposal of construction and demolition waste generated at 
the Molycorp Site. 

The Department accepts your claim for exemption of this 
solid waste under Section 108.C of the Solid Waste 
Management Regulations, provided the waste does not 
infringe upon the Goathill Gulch and Spring Gulch drainage 
systems. 

Please let me know if you have any questions or need 
additional information regarding this matter. 

Sincerely, 

BnioeKlng 
, Oovemor 

. Judllb N. Esplnosa 
•i^^i-Semtaty 

;:S;^JtooCuny 

^Oo.-!) C).-
J. David Duran 
Program Manager, Permitting & Compliance Section 
Solid Waste Bureau 

cc. Earnie Gutierrez, District II, Santa Fe 



Molycorc. r.z. 
A Unoca; Company 
Ouesta Oi/iSion 
P 0. Box -69 
Ouesta, -̂e'.v Mexico 87556 
Teieonone, •• 5051 586-0212. 

UNOCAL^ 
MOLYCORP 

State of New Mexico January 27, 1993 
Environment Department 
Solid Waste Bureau 
1190 St. Francis Drive 
Santa Fe, NM 87503 

Attention: J. David Duran 
Program Manager, 
Permits & Compliance 

Reference: NMED Form for On-Site 
Disposal of Construction 
& Demolition Debris 

Dear Sir: 

With the enclosed and completed referenced form, Molycorp is 
requesting that it be exempted from the State of NM Solid 
Waste Management Regulations under Section 108 Part C since 
the Questa mine now only places "construction and demolition 
debris" in its landfills. All lunchroom garbage and office 
paper waste are disposed of through a private contractor 
SANCO; and waste oil and cleaning solvent are handled by 
licensed EPA approved contractors. The two on-site landfills 
listed on the referenced form have been capped with dirt 
overburden. 

Your consideration of this request is appreciated. If you 
have any questions please phone me at 586-7M!i4. -^ 

TSi- 0-t-F>!^ool 

David R. Shoemaker '̂ cl7= P«̂ '/t*̂ **̂  

Mine Manager 
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ATTACHMEHT I, PABAGBAFH 3 
TAILS AREA GROUND WATER DISCSARGE PLAN APPLICATION 

Item 16 

MOLYCORP, m C . 
QUESTA DIVISION 

EXISTING TAILINGS DISPOSAL AREA 

PLAN OP OPERATIONS 

Ij. INTRODUCTION; 

This Plan of Operations covers the operation and maintenance of -
Molycorp's Questa mine existing tailings facilities located in Sections ) 
2/35/26 and 36/25, approximately one mile west of Questa, New Mexico. 

2^ LOCATION; 

The attached Map No's 100 & 200 outlines the existing ijnpoundment 
area. 

The site covering 2,132 acres, is located in Township 29N, Range 
12E, Sections 2/25, 26/35 and 36. The property is made up of patented 
and fee simple land owned by Molycorp. A location map, patented and fee 
simple land recordation information are avedlable at the BLM State 
office in Santa Fe and at the Taos County courthouse. 

Approximately 555 acres of the site are covered with tailings of 
which 390 acres of tails have been temporarily capped with a topsoil 
cover and reseeded. Another 150 acres of tailings will be temporarily 
capped by July, 1993. Soil stabilizer has and will be sprayed on the 
remaining small area of tails sand. 

3^ HISTORY; 

A brief histor/ of the development of the Questa mine tails storage 
area from the 1965 start of open-pit mining to placing the underground >—* 
mine on standby in 1992 is as follows: 

. Table I chronologically lists the construction sequences of 
dams shown on Map No.'s 100 & 200. 

. In 1965, tails disposed was started by constructing starter 
Dam #1 in a large arroyo at the south end of Section 36. This dam was 
constructed of earthfill and incorporated an intemal draiin system. The 
upstream face of the dam was sealed with the slime fraction of the 
tailings. The water clarification pond was at the dam face. Clarified 
water was piped via decant structures raised on the upstream dam face 
through culvert tunnels under the dam and then by ditch to the Red 
River. 



MOLYCORP, INC. 
Questa Mine 

YEAR 

1964/65 

1966 

1967 

1963 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976/79 

1980 

1981/82 

1983 

1990 

TABLE I 

TAILS STORAGE DEVELOPMENT 

(Chronologically Listed) 

SECTION 36 

Dam 1 to 7425' elevation 
( s t a r t e r dam) 

Dam 1 to 7560' elevation 

Dam 1 to 748.4' elevation 

Dajii 1 to 7500* elevation 

Dam 1 to 7520' elevation 
Dam 2 to 7520' elevation 

Dam 1 to 7525' elevation 

East diversion ditch 

Dam IC to 7560' elevation 
by cyclones 
Dam IB, 2A to 7560' elev. 
Seepage barr ier §1 below 
Dam 1 

Dam 2B to 7580' elevation 
by cyclones 

Dam IC, IB, 2A, separator 
dike to 7584' elevation 

SECTION 35 

0am 4 to 7440' elevation 
(starter dam) 

Dam 4 to 7460' elevation 

Dam 4 to 7478' elevation 
Dam 3A to 7532' elevation avg. 

West diversion ditch 

Dam 4 to 7505' elevation 
Seepage barrier #2 east of 
0am 4 

Dam 4 to 7512' elevation 

Dam 4 to 7517' elevation 

Ion exchange water treatment 
plant 

Dam 5A to 7525' elevation 



MOLYCORP., INC. EXISTING TAILINGS DISPOSAL 
PLAN OF OPERATIONS PG. 2 

li HISTORY (continued) 

Dam #1 raises and operation continued in this fashion until 
1969, when a small Dam #2 was constructed at the north end of Section 
36. The clarification pond was then shifted to the north and the 
existing decant structures abandoned for a new overflow weir structure 
constructed in the bank along side the new Dam #2. Clarified water 
overflowed the weir and traveled down a decant ditch cut around the west 
side of Section 35 to a small holding pond named Pope Lake located at 
the south end of Section 35. From Pope Lake, the water flowed over a 
Parshall flume (later called Outfall 001} and on to the Red River. 

The final 7520 ft. and 7525 ft. elevation redses in 1969 
and 1971, on Dam #1, were shifted upstream of the existing dam west and 
constructed on tailings. These lifts were of compacted earthfill. 

. In 1971, additional tails storage was created by 
constructing starter Dam #4 in the Section 35 arroyo, parallel to and 
just south of Section 36 and Dam #1. This dam and edl its subsequent ^ 
lifts were constructed of earthfill with intemal dredn systems. The / 
upstream dam face was also covered with an asphalt or plastic membrane / 
to isnsure that the instream face was impermeable. A decant weir was ( 
built to the north of the dam so that the clarification pond could be^" 
kept away from the dam face. Clarified water was released over the 
weir structiare into the west ditch to Pope Lake and the Red River. 

. In 1973, Dam #3A was constructed north of Dam #4, inside the 
west ditch, in order to close off the north end of Section 35 for 
additional tails storage. 

. In 1974, east and west diversion ditches were constructed 
around both tails storage areas in order to divert all natural drainage 
away from the impounded tailings. Diverted water re-entered the 
watershed below the Dams 1 and 4. 

. In 1975, seepage barriers were constructed below Dam #1, and 
to the east of the ridge separating Dam #4 and Dam #1 areas. These 
barriers were excavated to clay and sealed on the downstream side and 
filled with suitable drain material so that ground water from the tails 
storage ponds could be collected and diverted around the dwellings 
situated downstream of the tails storage area. This water was then 
piped to the Red River through Outfall 002. 



MOLYCORP, INC. EXISTING TAILINGS DISPOSAL 
PLAN OF OPERATIONS PG. 

HISTORY (Continued) 

. In the 1975 time period, new dam construction in Section 36 
consisted of constructing a new structure approximately 1200 feet 
upstream of Dam #1. This dam was labeled Dam #1C and was constructed of 
cycloned tailings. Dams #1B & 2A, were also constructed of earthfill 
and e.xtended north from the east abutment of Dam #1C, to the far end of 
Section 36. These structures did not have intemal drains and were 
sealed with tails slimes. 

In 1980, a cyclone berm was raised several hundred feet 
upstream of Dam #2A, and in 1981, new Dams #'s IC, IB & 2A, were raised 
to their present 7584 ft. elevation. 

These structures were constructed of earthfill with intemal 
drain systems and upstream face plastic membranes. All structures were 
constructed downstream of their earlier counterparts. A separator dilce 
was also constructed on the the ridge between Sections 35 & 36, 
e.xtending north from the west abutment of Dan #1C. 

. In 1983, an ion exchange water, treatment plant was 
constructed alongside Pope Lake. This plant processed all tails decant 
water before it was discharged into the Red River. 

. In 1990, Dam 5A was constructed in the old west decant 
channel on the north side of Dam 3A to an 7525 ft. elevation. The dam 
is designed to be raised to 7540 ft. elevation at a later date. 

ii DAM DESIGN PARAMETERS 

The dams impounding the tailings are hydraulic structures of 
conipacted earth fill with intemal drains. Dams IC and 4, have 
impermeable membranes installed on their upstream faces. Existing Dams 
IC, IB, 2A in Sections 36/25, have a common crest elevation of 7585 
ft. with design approval by the State Engineer to 7610 ft. elevation. 
Existing Dam 4, in Section 35, has a crest elevation of 7520 ft. with 
State Engineer approval to 7537 elevation. Dam 5A was designed with a 
rock downstream core in order to store water on both sides. State 
Engineer approval is to the 7540 ft. elevation. The existing dam crest 
is at 7525 ft. elevation. 



MOLYCORP, INC. EXISTING TAILINGS DISPOSAL 
PLAN OF OPERATIONS PG. 4 

L. BASIC OPERATING SCHEME 

Tailings are transported from the mill to the tails pond in two, 
50,000 foot long, rubber lined tails lines in a slurry at 38% by weight 
solids. 

The tailings are discharged from spigot points located around the 
tails disposal area. After the tailings are discharged into the 
disposal area, the tails water is retained for a long enough period to 
allow the solids to settle out. This retention time is governed by 
overflow weirs constructed at strategic points in the impoundment area. 
Water flow from the impoundment area is controlled by adding weir boards 
to the structures. 

After water overflows the final weir, west and north of the No. 4 
dam, the tails water is conveyed by ditch and pipeline to the water 
treatment plant located below Dam No. 4. After water treatment, the 
tcdls water is discharged into the Red River at Pope Lake (Outfall 001). 

OPERATING PARAMETERS 

The following tailings disposal operating philosophy is used. 

a) Utilize pond areas efficiently in order to eliminate mill 
disruptions. 

b) Control tails disposal areas so that areas are either wet 
with tailings, under water in clarification phase, or tails 
sand covered with chemicsd stabilizer for short term dust 
control, or soil top cover for long term dust control. 

c) Keep clarification ponds away from dam faces. 

d) When introducing tailings into new areas not covered with 
tailings, initially establish tails beach against struc
ture, or over natural ground to seal area against seepage. 

e) Where feasible, minimize exposed tails sand areas by 
berming area with tails sand or controlling spigotting of 
tails to form ridges to attempt to isolate tails into 
cells. 

f) Adjust decant overflow weirs to maximize water 
clarification. 



MOLYCORP, INC. EXISTING TAILINGS DISPOSAL 
PLAN OF OPERATIONS PG. 5 

li FACILITIES MAINTENANCE AND INSPECTION 

The following maintenance and inspection procedures are used. 

a) When the mill is operating. Tails patrol over lines, pond 
areas and dams, 24 hours/day. 

b) Daily recording of #002 seepage outflow and inspection of 
seep barrier No. 2 pipeline. 

c) Monthly readings of piezometers in dam structures and 
v i s u a l inspection of all structures. 

d) Continuous monitoring in mill control room of tails lines 
flow rates, pressure and sampling of tails to check 
density of slurry. 

8i ENVIRONMENTAL 

The following environmental controls are utilized. 

a) Rainwater and snow melt diversion ditches have been con
structed around the area in order to divert 2dl material 
runoff away from the tails containment ponds. 

b) Two seepage barriers and drain systems have been con
structed below No. 1 Dam and adjacent ot No. 4 Dam to 
collect and divert seepage water to #002 Outfall. 

c) Tcdls Dust Control: Either by soil top cover and 
revegetation for long-term stabilization; or by coating 
exposed dry sand with chemical soil stabilizer for 
short-term. 

d) Tails Decant Water Treatment: All clarified water from 
ponds is conveyed to a water treatment plant before 
final discharge into the Red River. 

e) Tails lines are rubber lined for their entire length in 
order to reduce pipeline wear. 
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RECORD OF TELEPHONE CONVERSATION 

Time: 2.1'S£2? Date; y-/r-T^ 
Originating Parry; 

Stuar t Kent - l-ms I I 
Ot.-.er Parries: 

Pi^.fiyev'\i. 'hec- M, 
NMED - Superfund ( - 5 ^ 5"^^-g>>f^2; 

Subiect: 

ŵiJô ^ ,f^ '^'W^^f^ *f P ^ ^ ^ U J cjy ^c^Ji^Zr. ikL d 
Discussion: 

-r 1 7 1 ^ ^ ^ r ? . ^ 

^ 

Signed 
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h f A KtUlUM 0 
FIRST QUARTER FY94 PROJECTIONS 

FOR OCTOBER 
(4 Weeks:Lab receipt Oct 04 - 30} 

Full TCL (35 Day TA) 

IVOA Only 

BNA Only 

Pesticide/PCB Only 

14 Day TA Pull TO. 

14 Day TA VOA Only 

14 Day TX BHA Only 

14 Day TA P«aticlde/PC8 Only 

SUPBRPDND NOH-SUPKHPUNU 

Full Mtftals w/ Cyanide (35 TA) 

Matal* Only 

14 Day TA Matals w/ Cyanida 

14 Day TA Matals Only 

High coneantration Itetala with/without CH 

High coneantratien pH fi ConduetiTity only 

Dioxin/Puran (PCDO/PGDP) 45 Day TA 

* Pull TCL High Cone. Organics 

* Low cone. Hatar Inorganics 

* Low Cone. Watar Organies 

* QTM (Quiek Turnaround Mathod) 

* TCLP 

• Wet Chemistry 
L_ 

Signed By: EPA S i t e Manager , RPM, OSC M a i l Code O a t e 

* « IFB not currently in place ; TA • Turnaround Tiaa ; 
CN B Cyanide 
RETURN THESE FORMS (SIGNED), WITB OR WITHOUT YOUR PROJBCTIOMS BY 
COB Aug/18/1993, TO: Nyra Perez 

USEPA - Houston Branch 
10625 Fallstone Rd 
Houston, Tx. 77099 

FAX * r7131 983-2248 
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Federally Listed and Candidate Species 
Oistributisa in Nev Mexico by County 

X^is icforaatisa is not far public discribucisa. 

O.-.-v ar.:..T.a-3 a.-.s c-a.".t3 r.assLiiar as ."a=ara_ e.-.=a.-.5erea, z.-.raazenec, prcpcsac 
:r ca.-.iidaz3s are :..-.rl-i2i. Ca-ar-ry 1 srecias ara taxa f:r w.-.icr. t.̂'.e Sarvira 
currs.-.tiy r.as suis-a.-.-.a! i.-.irr-aric.-. cr. =iclcg:.ral vuL.-.eras-li;y a.-.d t.-.raata z: 
support liati.-.g a3 tr.reata.-.ac tr e.-.dangered. Category 2 species are taxa ftr 
whit.", ir.farmatisr. i.-.ditatas prtptsir.g ts the list as endangered cr threatened .r.ay 
be., apprepriate, but ccntlusive bitltgical data are not available. 

STATr/^IDE 

aiaclc-fnoted ferrec, Mustela nigriseg. endangered; in association 
with prairie dog towns in grassland plains and surrounding tsountain 
basins up to 10,500 feet elevation. Surveys for black-footed 
ferrets are required if t.̂.e prairie dog town is over 80 acres fer 
black-tailed prairie dogs, and 200 hundred acres for white-tailed 
and Gunnison's prairie dogs. If the prairie dog town is greater 
than 1»0Q0 aeres, then the area should be evaluated for possible 
reintroduetien of black-footed ferrets. Three counties that muat 
list for black-footed ferret at all times: McKinley, Rio Arriba and 
San Juan. 

Bald eagle, Haliaeerus leucoeephalus. endangered; over-winters in most 
counties from October through April; frem the northem stateline, 
southward regularly to the Gila, lower Rio Grande, middle Pecos and 
Canadian valleys. Nesc have been reported in San Juan, Colfax and Catron 
counties. Key winter habitat areas include such areas as Navajo Lake, 
Chama valley (Rio Arriba), Cochiti Lake, northeastern lakes (Raton to Las 
Vegas), Lower Ca.nadian valleys, Sumner Lake, Slephant Butte Lake, Caballo 
Lake, upper Gila Baai.n. Santa Rosa Lake, Tucumcari and Ute Lakes. Dry 
land areas: Raglan between Pecos Valley and the Sandias and Manzanos, 
Capitan and Sacramanto Mountains, and the .Kogollon Plateau. 

American peregrine falccn, rales cereorir.-js ariatum. endangered; summers in 
montane areas almost statewide; mainly in northern and Mogollon highlands. 
Nests in areas with steep cliffs and wooded/forested habitats, often near 
watar. Prefers 6,H00-8,3a0 feet elevations, but can be found from 3,500-
9,000 feet. Migrates and winters almost statewide. 

Ferruginous hawk, Butee rsoalis. Category 2 candidate; resident locally 
ai.T.03t statewide; scst rec'.iiar i.". surwer ir. the eastern plains and the San 
Agustin Plains. Kay habitat are wide open grasslands and prairies at 
lower and middle elevations. Migrates and winters alicost statewide. 
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SOUTEWESTERS WILLOW FLYCATCHER 

(Sapidonax trailii extimus) 

STATUS: Category 2 candidate 

DESCRIPTION: A sparrow-sized dark headed, olive green flycatcher 
with a whitish throat, pale olive breast and pale yellow belly. 
Lacks conspicuous eye ring. Dusky wings have two whitish bars. 
Has a habit of flicking tail upward. Song is a sneezy "Fitz-
bew**, a whistle superimposed on a buzz. 

HABITAT: Deep shaded mature woodlands, swamps, willow or alder 
-^ thickets,yalong streams,/bogs, muskegs, edges of mountain 

meadows, orchards, and d ry , brushy upland pastxires. Nests in a 
neat but loosely woven cup nest in an upright crotch of a low 
shrnil}. Found over a wide elevational range, but primarily 
between 1,100-1,700 m (3,700-5,500 feet). 

DISTRIBUTION: See map. Current population centers are small and 
widely dispersed. Populations in New Mexico are estimated at 100 
pairs. Summers in the San Juan, Chama, Rio Grande, San 
Francisco, Gila valleys, and San iuan Mts. Breeding areas ^ 
records include: the Jemez Mts. ;/Red River, Carson National ^ 
Fores£) Eagle Nest Lake, Colfax Co.; Philmont Scout Camp, Colfax 
Co.;1?axwell NWR, Colfax Co.; Las Vegas, San Miguel Co.; Santa 
Rosa, Guadalupe Co.; Bitter Lake NWR; Silver City, Grant Co.; and 
Artesia, Eddy Co. 

REASONS FOR DECLINE: Loss of riparian habitat. Brown-headed 
cowbird parasitism is considered a serious threat to the sub
species. 

MANAGEMENT RECOMMENDATIONS: 
1. Monitor sample populations to determine condition and 

trends. 
2. Protect existing riparian in the southwest, and promote the 

native revegetation of stream corridors. 
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S-HALL-HZADED GOLDÊ 'VZID 

(EaolopaoDUs microcephalus) 

STATES: C3-2Corv 2 cs.-.dids's 

DESCRIPTION: Asreracaae family. Mat-foming perennial vir.-
spreading stens to 5 ca long; leaves nunerous, lanceolate, 2-4 ca 
long CO 3.5 aa wide, usually virhout toothed margins or with 
occasional ainute tooth; flower heads, 6-3 mm high, several to 
many in a rather flat-topped cluster, the outer flowers of each 
head with inconspicuous yellow rays about 3 mm long; involucral 
bracts firm, translucent, in several series, the outermost bracts 
gradually tapering to a point. Flowers in June and July. 

HABITAT: Crevices on granite rocks, usually in ponderosa 
forests; 2,450-2,600 m (8,000-8,500 ft). 

DISTRIBUTION: See map. This species is known only from one 
collection from the western Sangre de Cristo Mountains in Taos 
county. New Mexico. 

REASONS FOR DECLINE: Population trends and threats to taxon are 
unknown. 

MANAGEMENT RECOMMENDATIONS: 
1. survey and inventory additional populations. 
2. Regularly monitor the population to determine condition and 

trends. 
3. Initiate studies characterizing habitat. 
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FEDERAL STATUS 

LE 

LT 

PE 

PT 

Cl 

C2 

3A 

3B 

3C 

FSS 

Listed aa endangered by the U.S. Fish and Wildlife Service (USFWS) under 
the Endangered Species Act (ESA). 

Listed as threatened by the USFWS under the ESA. 

Proposed by the USFWS to be Listed as endangered under the ESA. 

Proposed by the USFWS to be listed aa threatened under the ESA. 

Category 1 candidate for which the USFWS has sufficient information to 
support a proposal to list as threatened or endangered. 

Category 2 Candidate for which the USFWS needs additional information to 
support a proposal to liat as threatened or endangered. 

Extinct Species, 
extinction. 

Taxonomic problems 
"species'. 

Taxa for which the USFWS has persuasive evidence for 

Taxa which do not meet the USFWS's definition of a 

Taxa which have proven to be more abundant or widespread than previously 
believed and/or which have no identifiable threats. 

Forest Service Sensitive. Rare plant species which the U.S. Forest 
Service consider sensitive to land use practices within National Forests. 

DISTRIBUTIOH 

The New Mexico distribution of each species is given by county. Each county 
abbreviation is usually the first two letters of the word (eg. OT • Otero 
County). If the county name has two words, then the first letter of each is the 
abbreviation (eg. SF = Santa Fe). Other states are indicated by conventional 
abbreviations. 

BE 
CA 
CH 
CI 
CO 
CU 
OA 
08 
EO 
GR 
GU 
HA 
HI 
LA 
LE 
LI 
LU 

Bernalillo 
Catron 
Chaves 
Cibola 
Colfax 
Curry 
Dona Ana 
De Baca 
Eddy 
Grant 
Guadalupe 
Harding 
Hidalgo 
Los Alamos 
Lea 
Lincoln 
Luna 

MC 
MO 
OT 
QO 
RA 
RO 
SA 
SF 
SI 
SJ 
SM 
SO 
TA 
TO 
UN 
VA 

McKinley 
Mora 
Otero 
Quay 
Rio Arriba 
Roosevelt 
Sandoval 
Santa Fe 
Sierra 
San Juan 
San Miguel 
Socorro 
Taos 
Torrance 
Union 
Valencia 

HABITAT 

Habitat information for each species is compiled from field observations, 
herbarium labels, and published reports and floras. Tha plant coanunity 
descriptions used here conform to the map of Biotie Conanunities of the Southwest 



by Brown and Lowe (1977). Please refer to Brown (1982) for a more complete 
discussion of each community type. Consistent substrate characteristics, such 
as gypsum, shale, sand dune, etc., are also indicated after the community 
abbreviation. 

AlTun Alpine Tundra. Above tree line from about 12,000 feet elevation. 
Typically rocky with a very short growing season. Low or prostrate 
cover of cool-aeason grasses, sedges, perennial forbs and shrubs. 
Sangre de Cristo Mts. 

CDScr Chihuahuan Desert Scrub. Hot, dry plains with widely scattered 
shrubs typically of creosote, tarbuah, mesquite. Acacia and Yucca 
with warm-season grasses, forbs and cacti in the shrub interspaces. 
Widespread throughout S. NM, usually at elevations below 5,500'. 

GBDScr Great Basin Desert Scrub. A dry, cold winter desert with typical 
shrub -dominance of sagebrush, aaltbush, winterfat and greasewood. 
San Juan and Northern Rio Grande Basins. 

IntChap Interior Chaparral. Relatively dense shrub association on desert 
mountain slopes. Diverse composition, with Chihuahuan, Sonoran and 
Great Basin Desert affinities, including shrub live oak, manzanita, 
mountain mahogany, silktassel, sotol, catclaw and many more. Lower 
slopes of mountains throughout S. NM. 

MEvgWdl Madrean Evergreen Woodland. A mild winter-wet summer woodland of 
Mexican oaks and pines, such as Chihuahua pine and Emory, Silverleaf 
and Arizona white oaks. Peloncillo, Animas, Burro and Organ Mts. 

PSGBGrl Plains & Great Basin Grassland. Mostly short-grass plains of grama, 
wheatgrass, three-awn, muhly, galleta and buffalograss. Ooounated 
by snakeweed when continuously grazed by livestock. Widespread 
throughout NM, usually at elevations below 7,500*. A large variant 
area with shinnery oak occurs in SE NM. 

PJWdl Great Basin Conifer Woodland, cold adapted evergreen woodland at 
intermediate elevations. Short stature trees of pinyon pine and 
juniper. Tree interspace species of grasses and shrubs vary 
depending on elevation and latitude. Widespread throughout NM, 
usually at elevations between 5,500' and 7,500'. 

RMMCF Rocky Mountain Montane Conifer Forest. These mountain forests 
represent Merriam's Transitional Zone (ponderosa pine) and Canadian 
Zone (Douglas fir-white fir). Gambel oak and New Mexico locust are 
also important species. Aspen forms extensive fire replacement 
stands at the higher elevations of this type. Mountain ranges, at 
elevations between 7,500' and 10,000'. 

RMSCF Roe)cy Mountain Subalpine Conifer Forest. Tha highest elevation 
forests in the State. Contains Engelmann spruce, blue spruce, 
subalpine fir, corkbark fir and briatlecone pine. Large areas are 
dominated by aspen after forest fires. Mountain ranges, at 
elevations between 10,000' and 12,000'. 

SAGrl Subalpine Grassland. Cold, high elevation grasslands that occupy 
valleys, slopes and ridges within montane and subalpine conifer 
forests. Perennial, bunchgrasses of fescue, bluegrass, wheatgrass 
and tufted hairgrass accompanied by forbs such as sedges, 
cinquifoil, yarrow, vetch and dandelion. Mountain ranges, between 
7,500' and 12,000'. 

SOGrl Semidesert Grassland. Hot, dry plains of warm season grasses such 



LIST 2. ^M RARE A^D SENSITIVE PLfiNT SPECIES 

KrlOQonua lonchop»«Y' '"*" Torr. fi Cray var. nudicaule (Torr.) Reveal 
Bare-stemmed buckwheat Polygonaceae 
R-B-D Code: 1-1-3 Fed. Status: None 
Distribution: NM(MC,RA,SA,SF) 
Habitat: PJWdl, P&CBGrl 
Note: This variety is less shruolike, and the inflorescence 

than var. lonchophvllum. 

ErioQonum scabrellum Reveal 
Weaewacer buckwheat Polygonaceae 
R-B-D Coda: 1-2-2 Fed. Statue: None 
Distribution: NM(SJ), adjacent CO and UT 
Habitat: GBDScr; shale 
Note: A Colorado Plateau endemic. Occurs 

reserves. 

is less branched 

in areas with surface minable coal 

BuDhorfaia etrictior Hols. 
Tall plains spurge Euphorbiaceae 
R-B-D Codex 1-2-2 Fed. Status: 3C 
Distribution: NM(CH,CU,RO), TX 
Habitat: PSGBGrl 
Motet Most known locations for this plant are within highway right-of-ways. 

Grantonatalum rusbvi Rosa 
Rusby's stonecrop Crassulaceae 
R-B-D Code: 1-1-2 Fed. Status 3C 
Distribution: NN(GR), adjacent AZ 
Habitat: MEvgWdl, IntChap; cliffs 
Note* Known in NM from only a single location. It ia the only NM species in the 

stonecrop family with an erect flowering habit. 

HaplopaopuB microcephalus Cronq 
Small-headed ericameria AsteraceafK 
R-B-D Coda: 2-1-3 Fed. Status: 02/ FSS 
nif^ihtrt-^^p. WMfRA.TA) 

^'tobitat: RMMCF; granite outcrop ^ 
Note: Not uncooDon within its limited range. 

this species to the genus Ericameria. 
Dr. Guy Nesom proposes to transfer 

HedecBui nuleherriaMa Hoot, fi Standi. 
Mesealero pennyroyal Lamiaceae 
R-B-D Codes 1-1-3 Fed. Statue: 3C 
Dietribntioni NM(LI,OT) 
Habitat: RMMCF 
Notet Readily colonizes disturbance areas such as road cuts. 

Hedvotia aauiata Fosbarg es. Shinners 
Rock bluet Rubiaceae 
R-B-D Codat 1-1-2 Fed. Status: None 
Oiatribution: NM(ED,GU), adjacent western TX 
Habitat: P&GBGrl, CDScr; limestone or gypsum 
Note: Synonymous with Hedvotis nigricans var. oarviflora in Correll and Johnston 

(1972). A fairly widespread, but infrequently located plant. 
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Mill Superfund site. The State will do its best to insure that 
effective transportation controls and road maintenance will be 
adhered to during implementation of the preferred remedy^ If you 
have any further guestions or need additional information, please 
call Randy Merker of my staff at (505) 827-0078. 

Sincerely, 
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Abstract 
' H i e Questa mo lybde i i i i n i i i i i i ic ( known local ly as the M o l y m ine ) . 

6 miles east of Questa. i n the Taos Range of the Sangre de Cr is to M o u n 
tains, Taos County , New Mex ico , is unicpie i u con ta in ing high-grade 
molybdeni te ore i n lissnre veins, whereas i n most o ther mines produc
t i on is f r om low-grade, disseininated i leposi is. T h e t rue na ture o f the 
veins first was l e c o g n i / i d i n 1916. I n 1920 ihe M o l y b d e n u m C o r p o r a t i o n 
of Amer ica ac ip i i i ed the property , and the m ine has been i n almost 
cont inuous p roduc t i on since then. I ' o t a l p roduc t i on to Jan . I . 1956, 
was 18,095,000 pounds of molybdeni te . M i n i n g is by overhand, h o r i 
zontal s l ic ing in st i i l l -supported slopes; concent ra t ion is by f lo ta t ion . 

T h e 'Laos Range is made u p cl i iei ly of P re iambr ia i i me lamorph i c 
rocks ove i la iu by I 'er i ia iy voha i i i c rocks. I n the v i i i n i l y <if the i i i i i i e . 
Precambr ian amphibo l i ies and qnar tz-b io t i ie schist of the a m p h i b o l i t c 
com]>lex arc ove i l a i n by Cabresto i i i e ta ip ia r i / i i e , and a l l these un i ts arc 
i n l i t i ded by P i i : ia i id ) r ia i i grani te. Late Paleozoic and Mesoz.oic seil i-
ineiits crop ou t a long the eastern edge of the range and i n smal l scattered 
aieas elsewhere in the range. A t the m ine , conglomerates, aikosic g iay-
wackes, sil isiones, and limestones over l ie the P re iambr ia i i and are corre
lated tentat ively w i t h the Peimsylvania i i -Permian Sangre de Cr is to 
fo rmat ion . A thick sei|iieiice of Miocene (?) volcanics (the volcanic com
plex) overlies the o lder rocks, i he lower series of this complex includes 
andesite and i p i a i l z la l i te Hows, Ineccias, and lu l ls ( ihe ani lesi i ic series); 
these i n t u r n are ovei la in by an upper series of rhyo l i te flows, breccias, 
and l i i f ls (the i hyo l i l c scries). Numerous dikes, sil ls, and smal l plugs of 
rhyo l i te and andesite may be l l iu in l rns ive e i |u ivale i i is of ih is volcanic 
complex. Late Tert iary soda granite stoiks and dikes i n t rude the o lder 
l o i ks. Q i ia le i nary a l luv ia l gravels cover the valley bottoms and terraces, 
and m u d flows f o rm fans in Red River Canyon at the mouths of some 
of the side gulches. 

Fo ld ing is not an impo r tan t s t ruc tura l feature of the Taos Range, 
r'aii lts arc common, the major i ty be ing i l i v is ib le i n to three sysleins: 
( I ) nor th t i end i i i g thrust faul ts along the east edge of the range, act ive 
d i n i n g late Cretaceous and early ' I 'er t iary l ime , w i t h th rus t ing toward 
the east; (2) no r th lo northwest i i e i i d i ng h igh angle f ron ta l faul ts a long 
the west edge of ihe range and associated para l le l faults i h r o n g h o i i l the 
range, active i l i n i n g laic l e r t i a r y and early Quaternary l ime ; and 
(.1) east l o noi theast t rend ing high-angle faul ts th roughou t the range, 
active d u r i n g the Precambrian or Paleozoic, w i t h later T e r t i a r y and 
Quaternary movement along some faul ts. Fractures paral le l the east to 
not lheast t rend ing fau l t system. T i i e Precambi ia i i rocks show f o l i a t i on , 
wh ich most common ly strikes N . 50° E. to N . 70° E. and dips ver t ica l ly . 

Impo r t an t local structures are superimposed o n the regional strnc-
tnies of the Laos Range, f o rm ing the s t ruc tura l pat tern i n wh ich the 
o ie deposits o m i r . T h e mine is h i ia led in a down fa i i l l ed zone several 
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Figure I 

Introduction 

PURPOSE AND SCOPE 
The Questa molybdenum mine, known locally as the Moly mine, is 

uiiicpic ill containing high grade molybdenite ore in large veins, whereas 
nearly all other production is from low grade, disseminated deposits. 
Ihis rejiort describes the geology of the Quesia molybdenum mine and 
the other nearby prospects in detail, relates this detailed picture to the 
regional geology, and discusses the possibilities of future mineral pro
duction in the surrounding area, olfering practical guides thereto. It ij 
hoped thai the ideas presented here will be useful also in locating and 
evaluating other mineral deposits with similar features. 

M E T H O D S O F INVESTIGATION 
l l i e writer first became interested in the mine during the summer of 

1950 while serving as an assistant to Philip McKiiilay. of the New Mex
ico Uineaii of Mines and Mineral Resources, who was iiiap|)ing the 
i aos Range of the Sangre de Cristo Mountains. 

A toial of 14 months was spent during the years 1951-55 examining 
the mine and siirrounding area. Accessible workings were mapped on a 
scale of I inch to 20 feet; the surface over the mine (area of pi 2) was 
mapped on a scale of I inch to 500 feet. Maps of Molybdenum Corpora
tion of America were used as bases. 

I or the detailed surface mapping, a dividing line between outcrop 
and cover was set up arbitrarily, i h e following rules were made and fo -
lowed as closely as possible dining ma|.|)iiiK. All outcrops over 50 by j» 
bet ill size were deliiieaied. All dikes over I foot wide also were mapped. 
Smaller isolated outcrops that could not be shown on the map were in
cluded wiih the cover. Locally small, isolated ouuro|)S surrounded by 
a large area of cover (soil, talus, etc.) or other rock types, but important 
to the overall geologic picture, are shown on the map and are exag-
Hcraied slightly in size. A number of smaller onlcio|)s spread over an 
area larger dian 50 by 50 feet, but not more than 20 feet a|.art or cover
ing less than 25 percent of the area, were inaiipcd as one outcrop. 

All area of ap|)roximaiely 20 sipiaic miles in the vicinity of the mine 
(area of fig 2(») was mapped on a scale of I inili lo 1 mile by a series ol 
iccoimaissancc traverses designed to outline the important geologic fea
tures. M<»st of the prospects in the area were mapped by Urunton coin-
itass and tape. , , 

A large number of specimens of ihc different rock types and vein 
materials were collected, from which over 150 thinscctions and 7 pol
ished sections were made and examined. U i e laboratory work, diatting. 
and writing were done in Socorro, with ihe aid of die facilities of the 
New Mexico Bureau of Mines and Mineral Resources, 



NtW MEXICO UUKEAII Ol- MINKS k MINERAL RESOURCES 

PREVIOUS WORK. 

The deposit was described initially in a brief paper by Larsen and 
OSS (1920). A more detailed study was made by Vanderwill (1938), who 
>ent 4 months at the mine, mostly in underground studies. McKinlay 
956) mapped the geology of the I'aos Range, in which the mine is 
caled. Vanderwilt's paper and McKinlay's work were the foundation 
r the more detailed investigation made for this report. 
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The writer is indebted to members of the Questa molybdenum mine 
afl who helped in so many ways to make this report possible, iiiclud-
>g Mr. J. B. Carman, former general manager; Mr. A. L. Greslin, gen-
al manager; Mr. E. William O'l'oole. mine clerk; Mr. Francis C. 
oive, mining engineer; Mr. Ben Horner, former mine foreman; and 
tr. Jose Vaicla, mine foreman. 

Sincere appreciation is dne Dr. Eugene Callaghaii, director of the 
ew Mexico Bureau of Mines and Mineral Resources, for his guidance 
id support, to Dr. Edmund H. Kase, Jr., Dr. Robert H. Weber, and 
Ir. Max E. Willard for critically reading the manuscript and making 
.any helpful suggestions, and lo Dr. Brewster Baldwin for critically 
lecking and making suggestions for Plate 2. Other members of the 
ureaii staff have checkcil various parts of the report and helped in 
any other ways. 

Mr. Charles Treseder did all the photography necessary in prepar-
ig the rigiiies and plates. 

Field expenses for two summers were paid by the Field Assistance 
ellowsbip Fund of the New Mexico Bureau of ^lines and Mineral Rc-
airccs. A grant from the Isadorc Aaron Etilingcr Memorial Fund of 
(arvard University provided miscellaneous expenses for one summer. 

A special word of acknowledgment is due my wife Constance. She 
as my field assistant, did all the necessary secretarial work, and has 
elped in so many other ways lo make the completion of this study 
isier and more enjoyable. 

Space will not permit the mention by name of the many other indi-
iduals who helped make this report possible. Their help is gratefully 
cknowledged. 
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GEOGRAPHIC FEATURES 

LociATiON AND ACCESSIBILITY 

The Questa niolybdenuni mine is located on the western slope of 
the 1 aos Range of ihc Sangre ile Cristo Mountains, 1 aos C.niuly, New 

8,000 to 9.000 feet. 1 he mill, camp, haulage adit, and dump are dis
tributed along Red River Canyon. 5 6 miles east of Quesia. The adits 
to the older workings are ah)ng Sulphur Gulch, an iiitermiitent tribu
tary of the Red River (see fig 2). 

Slate Highway 38. a graded gravel road, passes the mine and camp. 
It folloivs Red River Canyon and connects the mine with Questa. 6 
miles to the west, and with the town of Red River. 6 miles to the east 
(see fig 1). Paved highways lead from Questa to Taos. New Mexico (to 
the south), and Fort Garland. Colorado (to the north). East of Red 
River. State Highway 38 crosses Red River Pass and continues to E.igic 
Nest, a distance of 19 miles. From E.igle Nest, paved highways lead to 
Taos and Raton. New Mtxico (see lig I). All other roads aic primitive 
and ni iiiatiy plan.s nngiailid and liailiy wa.shed. 

The neaiist railroad is at Jaiosa, tlohii.iilo, 25 miles north of Questa. 
larosa is the southern terminal of ihc San Luis Valley Sontherii Rail 
way. which connects with the Denver and Rio Grande Western Rail 
road at Blanra, Coloi.ido (see lig I). Only f.cight service is available. 

Piiv.sicAi. FKATUKI-S 

Ihe Sangre de Cristo Mountains, in which the mine is located, are 
part of the Souihern Rocky Mountains physiographic province. The 
maximiiin relief in the Taos Range of these mountains is over 6,000 feel; 
local relief .ii the mine is over 3,500 feet. Wheeler Peak (elevation 13.155 
ft), which lies 10 miles southeast of ihe mine, is the highest point in 
New Mexico. 

1 he surface over the mine is drained hy inieriniitcnt tributaries of 
the Red River (sec fig 2); the largest of these is Sulphur Gulch. The 
Red River (called the Rio Colorado or Colorado Creek in old re
ports) Hows westward into the Rio Grande. 4 miles west of Questa. 
Where the Red River passes the mine, it has an average giadienrof 2.0 
pel I cut. In rompaiison. the lower mile of Snlpliiir (;ulcli has an average 
i;railient of 11 percent. 

Cl.lMATF. 

The climate at the mine is similar to that of the Rocky Mountains of 
Colorado, but is modified by the semiariil plateau lo the west (sec fig 3). 

Sunnner is iharactciized by hot days and cool nights. Fhe rainy 
icason is during July and August, some rain occurring also in May and 
lune. Heavy, but localized, rains during July and August cause (lash 
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oods and mnd-flows which often block the highway and occasionally 
amage the mine plant. 

Fall is a period of warm days and cold nights. The first killing frost 
suatly is in mid-September, and occasional snows can be expected. 

Winters are mild, and the roads seldom are blocked by snow. The 
eaviest snowfall is limited to the higher parts of the mountains. Al-
lough the winters are long, protracted periods of freezing weather are 
mited to December through February. I 'here are many sunny days, 
nd the ground is often bare in areas ex|)osed to the sun. 

Spring arrives in late May with ivarmer. windy weather. Dust storms 
re common. The last killing frost is in mid-June. The aspen, willow, 
lid Cottonwood trees leaf out in late May or early June. 

H I S T O R Y AND P R O D U C T I O N 

Prior to 1916 the bright-yellow molybdic gossan at the outcrops of 
IC veins was thought to be sulfur, giving the name Sulphur Gulch to 
le valley in which the outcrops occur. The black molybdenite was 
islaken for graphite, and the mineral was mixed with grease and used 
cally to lubricate wagon wheels. It also served as a shiny shoe polish, 
hieh iinforliinaiely rubbed olf on everything. 

In M)I6 or 1917 |inniiy Fay, a pros|)cctor having claims along 
ilphur Gulch, sent a specimen of ore containing molybdenite to San 
rancisco to be assayed for gold and silver. The beginning of World 
'ar I had greatly increased the demand for molybdenum, and assaycrs 
ere becoming aware of the value of the mineral molybdenite. When 
.c assayer returned his rcjiort, he iiieiiiioncd the presence of molyb-
•iiiie and its value. 

Some claims were located during the w.ir. The Western Molybde-
iin Company, of La Jara, Colorado, was organized but did little to 
rvelop the claims. In November 1918, tlie R and S (Rapp and Savery) 
olybdenum Company, of Denver, was formed and took over seven 
lims of the Western Nfolybdennm Company, filing additional claims, 
cvelopmeni work was done throughout the winter of 1918-1919; pro-
iciioii began in the sjiring. I h e ore was treated at a converted gold 
ill on the Red River, about 4 miles above the mine. 

'Fhe Molybdenum Corporaiion of America was incorporated in 
i20, in the same year acquiring the property of the R and S Molyb- v 
niim Company. Mining was discontinued during the depression of j 
'21; however, development work was continued. Operations were on a | 
tail scale until 1923. when a mill tvas built on the present mill site. ( 
1929, this mill was rebuilt. Because of the inaccessible location of the y 

>rkings, burros were used to haul the ore from the portals to the bot- / 
m of Sulphur Gulch. 

By 1941 mining and exploratory work had extended to such dis-
iices below and to the west of the lowest adit, Z tunnel level, that the J| 
eseni haulage adit (Moly tunnel) was driven to facilitate Iransporia-I 
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tion, ventilation, and drain.ige. I h i s adit w.is driven north from tlie 
Red River for I mile, where it joined the lowest level in the mine (8,000 
ft elevation). The mill was rebuilt again at about the same time. By 
1955 ihe workings had reached a point 240 feet bcb)w the haulage adiL 

l o t a l production lo Januaiy 1, 1956, was 18,095.000 pounds of 
molybdenite (MoSj). See Figure 4 for production by years. 

Other companies have attempted lo mine molybdenite in the sur
rounding area, but with little success. In 1924, the Hercules Molyb
denum Corporation built a camp at the head of Sulphur Gulch. Some 
development work was ilone, but apparently little ore was found; the 
company abandoned the camp the following year. 

More recently several adits, ihe BJB prospects, were driven by Bill 
Wilde along Goat Hill C.iilrb, 3 miles west of the mine. Some ore was 
mined, bin the piospciis no longer are being worked. 

Dan Cisneios and Juan Aiagon, of Quesia, woikrd a group of claims, 
known as the lloiseslioe or Bear Creek claims, lor many years. 'Fliese 
claims aie loiaied along the south side of Red Kivcr Canyon where it 
meets Bear Canyon, 4 miles west of the (Questa molybdenuin mine. No 
oie bas liern niilli-d. allliuiigh a lew tuns havi: been sloikpiled. 

ihl ' lale l.eioy Iteiiiliaiili liail a gioiip ol ilaiiiis along the lower 
|iail III Siil|iluil (>ulili. A giMiil vein ol' silier oie was loiinil, but proved 
lo be liinilL'tl in exteiil. Only iiaies of liiolybileiiitc weie pieseiit. 

SURFACE PLAN I AND MINE 

The present camp consists of an olliie building, which also contains 
the warehouse and coiiimissaiy, a mill, assay laboratory, cookhouse, 
biinkhoiise, school, and bouses for employees (sec lig 2). 

.At the haulage-adit poilal. I mile west of the camp, there is a build
ing loiilainiiig a lamp loom, change room, blaiksiiiilh shop, and the 
coiiipiessor and geneiaiing eipiipiiieiit. Another small building is used 
(or cutting mine liinber. Snifaic Hack from the adit continues a i|uaiter 
of a mile down the canyon to the iniiie ore bins and dump (see fig 2). 

The mine has over 35 miles of workings, with a vertical extent of 
1,200 feet. I he mine is divided into ihiee parts: (I) the Sulphur Giilch 
iioiih WOI kings, located noiili orSiilpliiir (>iilih; (2) the Sulphur (>ulcli 
south workings, which iiicliide all workings soiiih of Sulphur Gulch 
mined ihiongh adits on the gnlili: and (3) ihe I'unnel shaft workings, 
wliiih ill! hide all woikiiigs mined ihioiigh the Tunnel shaft (a veitical 
win/e) and llie Moly iiiniiel. I In: lelaiionsbip of the levels to each other 
and to the geology is sliouii by Plate I (in poikel). 

MINING M F . i l l O D S 

P R O S I ' E C T I N C A N D Kxrl.UKATION 

'Fhe veins do nol form bold outcrops but are easily located by the 
bright canary-yellow color of the ferrimolybdite in ihe gossan. Under-
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ground exploration is carried on by drifting or raising along veins that 
have known ore shoots or appear favorable, and by crosscutting and 
raising to intersect known veins or explore new areas. Diamond drilling 
is not used. 

I'liese factors arc used as guides: (I) Most of the ore shoots are neai 
or on the conlact of the gianite with the altered rocks. (2) Orcgiadi 
mineralization is usually weak in the "tight" altered rocks and strong in 
the more "open" granite near the conlact. (3) Veins are usually thickei 
where the contact dips steeply. (4) Most of the ore is found where tht 
contact has an east-west trend and a south dip. (5) Dikes of granite neai 
the main granite mass often have good ore shoots. 

Electrical prospecting (Sunberg and Nordstrom) was tried in 1917 
Good ore was found in several places indicated by the survey, but man) 
of the indications turned out to be gouge zones containing water. 

DEVELOPMENT 

l l i e mine is developed by adits, drifts, crosscuts, raises, and wiiizci 
at intervals of 15-100 feet veiiiially. 1 here is no standard patterii be 
cause of the irregular vein systems. I'.xplination openings are nsei 
wherever possible. 

Drifters arc used to drill a 15-liolc, bottom V-ciil round; this i: 
loaded with a lotal of 45 slicks of 40-perceni gelatin dynamite, am 
normally breaks 414 feet. Stopers are used lo drill center V-ciits whci 
raising; there is no standard drilling pattern for a round. M.nliiiu 
iiiiicking is used in all easily accessible ilrifis; band mucking is employei 
in drifts on intermediate levels inaccessible to mucking machines. II11 
rock, ivhen gianite. is moderately hard and usually stands well withoii 
limbering; the altered volcanics are usually soft and broken and icipiin 
considerable limber. 

STOPING 

Sloping methods arc adapted to local conditions. Most of the on 
shoots are mined by overhand methods in open, slnll-suppoited slopes 
Wheic the hanging wall is weak, back filling or pillars are used fo 
support. Much of the sloping is done by hand drilling, which is possibli 
because of ihe soft vein material. I his permits highly selective mining 
Fhe ore occurs so irregularly in the veins that stoping praciiccs ofiei 
must be changed every round. In narrow veins, the fool wall is brokei 
away from the ore, and the ore shot down separately. In wide veins, n« 
breaking of the wall rock is needed, and light shooting or picking i 
used. If the vein splits, the waste in between often is removed first 
1 here are numerous other variations. Where die veins are more regulai 
machine drilling is used. 

Reserves eannol be estiinaied. since mining closely follows explora 
tion and developiiiciit. Only ihc 1 uniiel shaft workings are being minei 
actively. 
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lANSPORTATION 

The ore and waste are hand-trammed to the Tunnel shaft in I-ton 
J-dunip cars, hoisted, and dumped into 3-toii rocker-dump cars. A 
rage-battery engine pulls these larger cars out the mile-long haulage 
it and over the surface track to the dump and ore bins. 

lAINACR AND VENTILATION 

Water from the levels above the haulage adit drains by gravity out 
.• various adits. Water from the workings below the haulage adit 
tins into a sump at the bottom of the Tunnel shaft; then it is pumped 
the shaft and flows out the adit. Ventilation is natural. 

M I L L I N G M E T H O D S 

I h c present mill has a capacity of 50 tons of ore per day. Two types 
material are milled: (I) ore from the mine, and (2) tailings from the 
Icr of two tailing ponds. Ore is trucked to llie mill and stored in bins 
ich feed through a (rusher into a ball mill. 1 he tailings are loaded 
o trucks by a sliovel, and then hauled a short distance to bins which 
d directly into the ball mill. I h e ball mill is run in a closed circuit 
h a classifier; the overflow goes to the rougher flotation cells, which 
iiove most of the waste as tailings. 1 he concentrates from the rough-
go to the regrind mill, which is in a closed circuit with a classifier; 

: overflow goes to the cleaner flotation cells, which remove most of 
; remaining waste. I h e concentrates, averaging 85 percent M0S2. are 
.valered by a thickener tank, filler, and dryer, and then sacked and 
|>ped to the company plant at Washington. Pennsylvania, where they 
' uiailc into feiroinolyliileiinm or caleiinn molybdate f<ir use in alloys. 

II 

Geologic Setting 
DESCRIPTIVE GEOLOGY 

INTRODUCTION 

The Taos Range of the Sangre de Cristo Mountains is made up 
chiefly of Precambrian metamorphic (amphiboliies, schists, and quarlz-
ites) and intrusive (granite) igneous rocks overlain by late Tertiary vol
canic rocks (andesite. quartz latite, and rhyolite flows, breccias, and 
tuffs) and interbedded sediments. Permian and Pennsylvanian sedi
ments (arkosic sandstone and conglomerate, shale, and limestone) occur, 
along the eastern edge of the range; also, a few poorly exposed outcrops 
of sedimentary rocks in other areas probably are late Paleozoic in age. 
Tertiary granitic rocks intrude the older rocks (see figs 5 and 6). 

All the rock types, except the sediiiiciits, are well represented in the 
vicinity of the Questa molybdenum mine (sec fig 5). Sediments, (>robahly 
of late Paleozoic age. arc present, although evidence for their correla
tion and dating is poor. None of ihe other rock iiniis could be dated 
accurately because of the lack of fossil or oilier diiect evidence of their 
age. 

PRECAMBRIAN 

Because of the poor exposures and complex relationships of the 
Precambrian rocks, only the granite and qiiartzitc were mapped as sepa
rate units; the other Precambrian rocks are predominantly amphib
oliies, and were mapped as a single unit, the amphiholiie complex. The 
metamorphic rocks are assigned tentatively to the Precambrian. but 
only beraii.se of their position below lale Paleozoic (?) roi ks, their iiieta-
niorphic characier, and their similarily lo more aciuiately dated Pre-
ramliiian rocks elsewhere in the Rocky Mountains. It must be empha
sized that metamorphism alone is nol a good criterion for Precambrian 
age. 

Ainpliibolite Complex 
The amphiholiie complex covers large areas along ihe south side 

of Red River Canyon, both east and west of the mine camp (see pi 2). 
North of the Red River, these rocks are more limited in extent. One 
area of outcrop, approximately IOO fed above the canyon floor, extends 
west from the month of Sulphur Gulch lo the main haulage adit (Moly 
tunnel). In the mine, quartz-biotite schist of the aniphiboliie complex is 
exposed in the main haulage adit (Moly tunnel). Rocks of this complex 
are found also in the long crosscuts extending south from the main 
drift of Z tunnel level, although here alteration by the I'ertiary soda 
granite makes identification difficult (see pi I). Vanderwill (1938, p 610) 
reports that these rocks are exposed also above Z tunnel level in the east 
ends of No. 3 and W levels, where the workings are now caved. 

The base of the complex is not exposed. The total exposed thickness 
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the vicinity of the mine is probably several thousand feet, although 
accurate measurements could be made. 
The amphibolitc complex includes many varieties of amphibolitc 

d interlayercd quartz-biotite schists. The complex is not resistant to 
athering, and areas underlain by these rocks usually are covered with 
ky soil or talus. At a distance, the few ouurops appear ibiiker gray 
in any of tlie other rock types, except some of the andcsiiic volcanics. 
itcrops commonly are stained brown. A few outcrops contain alicrnat-
; layers of quartz-biotite schist and ainpliibolite; these layers may 
>resent bedding. No other primaiy siriiciincs were noted. 
In hand specimen the rocks ivhirh have been grouped together in 

: amphibolitc complex arc massive to foliated, range from black to 
rk green, usually with s|>ecks or bands of while, and can be separated 
uglily into four varieties: (I) massive, coaisc-grained; (2) massive, 
rdium-grained; (3) gneiss; and (4) coarse-grained schist. 
The massive, coarse-grained ainphiboliies contain large, black horn-

.'iide crystals up to 3 cm across in a fine-grained phaiieritic gioiind-
iss of hornblende and andesine (?). In ihiuseiiion large, green, siib-
dral irystals of hornblende, with no pieferred oiienialioii, ate .set in 
;roundiiiass of smaller hornblenile crystals, cloudy andesine (?), and 
mor qnarlz. Epidoie, in clumps of small aiihedral grains, replaces the 
>rnbleiide; many of the larger hornblende crystals arc poikiloblasiic, 
th inclusions of epidoie and magnetite. The andesine (?) is highly 
(cred to clay and sericite. A typical thinscciion contains 70 percent 
•rnblende, 15 percent andesine (?), 10 prrceiit epidoie, 3 percent 
lartz, and 2 peiceni magnetite, by volume. 

I h e massive, mediiiin grained ampliil>oliies are equigranular aggre-
tes (average grain size: 3 mm) of black hornblende and white plagio-
ise, closely resembling a dioriie in appearance. In thinscciion (see fig 
large, ragged, iinmienied, green hornblende in gioups or individual 

yslals is set in a gionndmass of cloudy, laililike to irregular aggregates 
twinned andesine and small, irregular quartz grains. Magnetite is 

altered Uirough the hornblende, commonly along the hornblende 
eavage. In some specimens, the hornblende is altered to chlorite and 
accompanied by more abundant magnetite. In some sections ihc liorn-
ende is poikiloblasiic, with inclusions of quartz (?) or plagloclase (?). 
he andesine is altered to clay and sericite. I'hiiisections examined con-
in 45-60 percent hornblende, 30 40 percent andesine, 5 pen cut 
oailz, and 5-10 pciccnt inagiielitc, by volume. Epidoie probably occiiis 
I rock of this variety, but was nol noted in the sections examined. 

I h e amphibolitc gneisses arc coarsely foliated with oriented trains 
( black hornblende and white plagioclase. If the hornblende and 
lagioclase were not oriented, this rock iy|»c would resemble closely ilie 
•assive, mcdiuni-grained aniphiboliie. In ihinscrlion, small to medium-
zed, green, subhedral hornblende, paiallcling the plane of foliation, is 
-t in a cloudy, granular aggregate of smaller aniicdral andesine (?). 
iiiariz grains are scattered through the andesine (?). Although the 
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Mineral Deposits 
INIRODUCFION 

The Questa molybdenum mine is the only mine in ihc area. Many 
other small deposits in the snrroundiiig area have been prospected for 
inolybdeniiin, gohl, silver, copper, lead, or zinc, but always with unfa
vorable results. Nearly all these deposits, including that of the Questa 
niolybdenuni mine, appaieiiily are late 'I'ertiary in .nge and were formed 
by hyihoibciiiial soluiioiis enianaiiiig from the soda granite intrnsives. 

Oxidation and eiirii liinent of the disseminated sulfides in the hydro-
thermal pipes may have foiuieil minable copper deposits at depth, al
though tlic present scanty evidence is unfavorable. More detailed study 
is needed. •' I''VJIiSll 

Q U E S I A MOLYBDENUM MINE DEPOSIT 

iNrKoiiiicrioN 

A group of molybdeiiitC'beaiing veins form the mineral deposit in 
ivliiih the (.)tic.sta inolybileniim mine is loi:iieil. I h i s deposit is unique 
in containing high grade inolybdenite ore in fissure veins, whereas most 
>tlier piodiiition is from low-grade disseminated deposits. I h c ore 
iiriirs in llie Siilpliiir (iiilili soda granite slock :iloiig a locally east sink
ing, south dipping part of the IOIIMCI with propyliii/eil rocks. Most 
t'l'ins p:iiallel llii: lonlail, laii);i; lioiii less lli:tii I inch lo over 7 feet ill 
.hiikness, :iiiil aie hugely qiiaiiz and mol) liileiiile, with locally abtin-
lant biotile, llitoriie, pyrite, ilialiopyrite, calcite. and rhodochrositc. 
riie veins weie ilcposiieil :is caviiy lilliii);s dining late Terliaiy lime 
.0011 aller the soda gianite was iiiiiiiileil. 'I he iipwaid foicc of intrusion 
ippaienily sheeted the gianite along the contact, and hyiholhermal 
oliiiions rioiii the granite eiiieieil the sheeting to form the veins. 

ii'AciAi. RELATION OI" VEINS TO ROCK UNITS AND STRUCTUHE 

The veins of the ore deposit occur along the western side of the 
iiilphiir Giilih soda gi anile slot k where the north trending contact 
oially strikes east and dips 10 the .south. Fo the east and west, where 
be contact suings iioitbsouili, very few veins are found. Al the surface 
be east-west poiiion ol ihe lonlail is over 1,500 feet long. 'Flic propy-
iii/ed 'Feitiaiy anilesiiic series is in contact wiih the soda granite over 
mil h of ihe aira where the veins occur. On the upper levels, at the cast 
lid of the dejiosii, the piopyliii/ed Pennsylvanian-Perniian (?) sedi-
iirnis, dipping slee|>ly to ihe west and striking northwest, are in contact 
villi the soda granite. East of these sedinients Precambrian qiiartz-
liolite schist is in coniact with the soda granite where the contact begins 
o swing south. 'Flic Sulphur Gnlih soda granite stock, in which the 
leposit is found, is in llie downraiiltrd zone and near several liyilro-
bcinial pipes. 
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August 7, 1993 

Don Rauch, Executive Director 
Southwest New Mexico Council of Governments 
P.O. Box 2157 
213 N. Bullard 
Silver City, New Mexico 88082 

Dear Don: 

Thank you for your conunents on the proposed remedy. Alternative 5, 
outlined in the Proposed Plan for the Cleveland Mill Superfund 
site. I regret that the Southwest New Mexico Council of 
Governments does not agree with the remedy preferred by the State 
which consists of excavation of all contaminated surficial 
materials and off-site treatment through reprocessing and 
reclamation of beneficial metals. The New Mexico Environment 
Department (NMED) and the U.S. Environmental Protection Agency 
(EPA) have conducted and exhaustive assessment of a wide range of 
alternatives and have determined that Alternative 5 to be the most 
permanent and protective of human health and the environment of the 
remedial alternatives considered. 

EPA and NMED have re-analyzed transportation issues in response to 
recent concerns expressed by Grant County and Silver City officials 
regarding truck traffic through the community during implementation 
of the preferred alternative. Implementation of all the 
alternatives, with the exception of taking no action at the site, 
will cause an increase in truck traffic in the short term. These 
short term risks could be mitigated by using engineering controls 
and by working closely with the City and County to develop a 
transportation plan. EPA has also assured the City and County that 
the costs of repair of any road that is damaged during 
implementation of the remedy will be included in the overall cost 
of the project. I have enclosed a copy of a letter from EPA to 
Grant County and Silver City which discusses the transportation 
issues in more detail. 

I hope that this information will address your concerns regarding 
potential problems which might arise during implementation of the 
proposed remedial action to address contamination at the Cleveland 
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Mr. Don Rauch 
Page 2 
August 6, 1993 

The State will do its best to insure that effective transportation 
controls and road maintenance will be adhered to during 
implementation of whichever remedy is selected by EPA. If you have 
any further guestions or need additional information, please call 
Randy Merker of my staff at (505) 827-0078. 

Sincerely, 

Bruce King 
Governor 

BK:JME:dmd 

Enclosure 

cc: Senetor Pete Domenici 
Senator Jeff Bingamin 
Representative Joe Skeen 
Joe Winkle (6A), U.S. EPA, Acting Regional Administrator 
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1.0 INTRODUCnON 

The Molycorp/Questa molybdenum mine is located on the westem slope of the Taos Range 
of the Sangre de Cristo Mountains, Taos County in north-central New Mexico (Figure 1). State 
Highway 38 runs along the north side of the Roi River and connects the mine and mill area widi 
the Town of Red River (6 miles to the east) and tbt Town of Questa (6 miles to the west). 

Miniqg HJstorY 

The Questa Molybdenum mine was initially developed by Molycorp in the 1920's 
(Schilling, 1956). Tliis underground mining operation consisted of the development of numerous 
adits and drifts between the elevation of 8864 feet (Old Glory hole) and 7764 feet at the deepest 
level, llie mine portals were along Sulphur Gulch, an intermittent tributary to tbe Red River. 
An adit (Moly tunnel) extended south firom about the 80(X)-foot level to an elevation of 7969 feet 
near the Red River. Tlie elevation of the Red River segment opposite the mined area ranges 
from about 7700 feet to 7950 feet. 

In the late 1950's, the underground mining was replaced by an open-pit operation which 
removed much of the upper part of die old underground workings. A deQ)er-level mineralized 
zone was identified in 1975, and underground mining by the block-caving mediod began. The 
deepest level in the new workings is the Haulage level (elevation 7120 feet), above v(4iidi is die 
Grizzly level and the Undercut level (elevation 7310 feet). The service shaft (No. 1 shaft) is 
located about 800 feet north of the Red River and extends from a surface elevation of 8090 feet 
to the Haulage level. Shaft No. 2 lies nordi of No. 1 and extends from a surface elevation of 
8270 feet to the Haulage level. A caved area developed above die new workings along Goat Hill 
Gulch. The caved zone extends from the surface (approximate elevation of 7975 feet) to a depth 
of approximately 795 feet (elevation of 7180 feet). 

The mine is currently on standby status until economic conditions improve for die 
molybdenum market. Widi an increase in demand/price for molybdenum, the mine will be 
dewatered and operations resumed. 

Purpose of This Investigation 

Pre-mine measurements for water-level elevations (from which flow direction and hydraulic 
gradient could be measured) are unknown for the area, as are most of the other hydrogeological 
parameters (such as hydraulic conductivity for the fractured and mineralized bedrock and pre-
mine ground-water chemistry). Springs close to the elevation of the Red River and accretionary 
studies along the river (pre- and post-deep underground mining) indicate that the river is a 
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gaining stream and Uiat ground water supplies some of the flow. The primary questions to be 
addressed in diis study focus on any potential impact of the mine waters, during the rewatering 
phase, on the Red River. 

Natural recharge (through the mine workings and the fractured bedrock) will cause die 
mine's water-level to rise until it reaches about the natural (pre-mine) water table that extended 
across the area nordi of the Red River. An early question to be considered is die probable 
configuration of this pre-mine water-table surface. Some of die recharge is being captured by a 
seepage barrier system located near die toes of the upper mine waste dumps and is being drained 
into the underground workings dirough the caved area in Goat Hill Gulch. Given the present rate 
of recharge into die mine opening, the questions diat must be addressed are: 

»• What will die post-mine water table look like (in terms of 
configuration, elevation, and gradient)? 

> When will diis post-mine water table configuration be reached? 

*• What are the critical levels in die underground mined area at 
which flow might move toward the river? 

> How long would it take mine water to discharge to the Red 
River? 

> What would be die impact of die mine water on the chemistry of 
the river? 

*• Are there critical elevations for die rising water level at which 
measures should be taken to prevent mine water from reaching 
die river? 

> What measures might be undertaken to control or prevent the 
flow of mine waters to the river? 
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2.0 GEOLOGY 

2.1 General Geologic Setting 

The major sources of geological data for the Questa Mine area are Schilling (1956), Rehrig 
(1969), Lipman (1981), Bookstrom (1981) and numerous ui^mblished maps, cross-sections, and 
reports by Molycorp geologists. A common thread to all of these geological studies is that die 
mineralization at (Questa was related to Tertiary magngtism and hydrodiernial solutions focused 
along an east- to northeast-trending structural zone. This strucoind zone is variously interpreted 
as part of a graben (Schilling, 1956); as a zone of intense faulting (called die Red River 
Strucwral Zone by Rehrig, 1969); and die southem part of die outer ring fracoire zone diat 
formed the outer wall of the C^esta caldera (Lipmann, 1981; Bookstrome, 1981). 

The development of the caldera and the associated volcanic and intrusive rocks was a late 
Oligocene to Middle Miocene event (27.2 million years to 22 million years before present) diat 
overlapped in time and space with the regional rifting associated with die Rio Grande Rift 
System. The range-bounding high-angle fault along die west side of die Sangre de Cristo 
Mountains (about 5 miles west of die mine) is related to regional extension across die Rio Grande 
Rift and die uplift of the range in Mid-Tertiary time. At least die later movements along this 
range-from £auU are younger dian die caldera structure because the outer ring fracture zone is 
truncated by die range-front fault 

2 J Rock Units 

The oldest rock units exposed in die vicinity of the mine are Precambrian amphibolites, 
quartz-biotite sdiists, metaquartzites, granite gneisses, and intrusive quartz monzonites. These 
units are overlain by an Early Tertiary conglomerate and sandstone unit followed by a complex 
sequence of Oligocme aod Miocene rfayolitic to quartz latitic ashflow tuffs, breccias, and lava 
flows and a sequence of basah/andeshe lava flows. These volcanics are intruded by a number of 
dikes and small stocks or plutons diat range widely in composition (quartz latite, rhyodacite, 
rhyolite, granite porphyry, and aplite). At the Questa mine, most of the molybdenum 
mineralization is found in die outer parts of die Mine Aplite ( 2 2 million years before present) 
and adjacent volcanic units. 

2.3 Structure 

(jeological maps of die Qatstz mine area (Figure 2) all show a northeast- to east-trending 
structural zone along which intrusions of granitic rock and mineralization have occurred. This 
zone more or less parallels the Red River in the vicinity of the mine, but swings to the 
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southwest, away from the river, farther to the west. The structural zone is believed to be the 
southem part of die outer ring fracture zone (outer wall or rim) for the (^esta Caldera. The 
zone is characterized by a swaim of east-trending dikes, elongated intrusions, and mineral veins 
that were en^laced in fractures developed parallel to the caldera rim. 

South of the structural zone, northeast- and northwest-trending high-angle faults extend 
throughout the Precambrian block (Precambrian rocks and some pre-caldera volcanic rocks). 
Some of these faults are truncated by the caldera wall. North of die stracdiral zone, die geology 
is more complex. Fault-bound blocks of Precambrian rocks, pre-caldera volcanics, and younger 
caldera-related volcanics occur diroughout the area. These structural blocks and the outer 
fracture zone along the caldera wall became the plumbing system through which granites intruded 
(e.g., Mme ^ l i t e ) and die later mineralizing hydrodiermal waters migrated. 

A variety of fractures developed throughout the caldera block. These include: 

>• high-angle joints (called sheeting in the aplite) and fracture 
cleavage; 

^ contact conformable fractures between the intrusions and the 
volcanic units; 

>• high-angle northeast-, north-, and nordiwest-trending faults; 

p. low-angle faults bodi within the Mine Aplite (west-dipping) and 
as strucQiral contacts between various Tertiary units. 

The low-angle faults are illustrated on cross-sections located on Figure 3 and shown on 
Figures 4 and 5. These are probably related to listric (concave-up fault planes), normal faults 
developed along the caldera boundary, and/or large slide blocks derived from the walls of the 
caldera. Some of the northerly-trending high-angle faults extend to the caldera boundary near die 
Red River truncating die easterly structures. 

2.4 Mineralization 

The mineral deposit consists of quartz/molybdenite (molybdenum sulphide) vein fillings in 
east- to northeast-strildng, nearly vertical fractures in die Mine Aplite and in die immediately 
adjacent andesitic flow rocks intruded by the Aplite. Pyrite (iron sulphide) is fairly abundant in 
the quartz veins (with or without molybdenite) and in the clay gouges that All some of die fault 
zones. Calcite, fluorite, and biotite are commonly associated with the vein minerals. The major 
alteration mineral in die volcanics outside of die veins is chlorite. Held photographs by Rehrig . 
(1969) indicate that many fractures and small faults are barren of mineralization. 
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Schilling (1956) described intense zones of alteration associated widi hydrothermal pipes 
(i.e., steeply inclined breccia structures) diat probably formed at fault/fracture intersections in die 
volcanic rocks overlying the intrusion. The alteration minerals in diese pipes consist of pyrite, 
chalcopyrite, quartz, kaolinite, sericite, and carbonates. Subsequent descending oxidizing 
ground-waters reacted with the pyrite and carbonate minerals to form limonite (iron oxide), 
jarosite (hydrous iron/potassium sulphate), and gypsum (hydrated calchmi sulfate) creating the 
yellow- and red-colored hydrothermal scars common diroughout the area. Schilling (1956) 
reported diat iron-enriched mine drainage waters precipitated limonite near the portal to Z tunnel 
(old underground workings) and that pre-mine alluvial deposits cemented by limonite occur in the 
upper Sulphur Gulch drainage above the older workings. Ihis indicates that the natural oxidation 
processes of the past continue today in the mine area. 
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• 

3.0 HYDROGEOLOGY 

3.1 Hydrogeological Units 

The ground-water hydrology of a region is best discussed by grouping the numerous 
geologic formations into units of hydrogeologic significance. A basic division universally used is 
aquifer and aquitard. Various geologic units are dien assigned to one of these categories, 
commonly in some kind of stratigraphic and/or structural relationship (e.g., upper volcanic 
aquifer or lower crystallme aquitard, etc.). Where possible, groupings are based on rock and 
strucQiral descriptions of die rocks and on aquifer tests or odier tests for hydrologic 
characteristics. Lacking site-specific tests, hydrogeologic properties may be estimated from 
values published on studies of similar rocks elsewhere. At the Questa Mine area, the identified 
hydrogeologic units are: 

• Precambrian Aquitard, 

>• Tertiary Aquifer, and 

• Hydrothermal Alteration ("Scar") Aquitard. 

Precambrian/Tertiarv: The Precambrian metamorphic and uitrusive rocks and die stock
like Tertiary intrnsives (Mine Aplite) form a hydrogeological basement or a regional aquitard 
analogous to the regional lower clastic (Precanibrian/Cambrian quartzites) aquitard identified by 
Winograd and Thordarson (1975) in central and eastem Nevada. While shallow fracture systems 
(and in some cases, major through-going faults) allow for some movement of ground water, these 
rocks are characterized by low hydraulic conductivity and serve as barriers to deep circulation of 
ground water. Schilling (1956), in characterizing the vertical fracture system in die Mine Aplite, 
noted that these fractures pinch out downward into the main intrusive mass. These fractures 
(along widi numerous small faults) are also mineralized in die ring fracmre fault zone. 

Tertiary Aquifer: The Tertiary volcanics and sedimentary rock units are highly fracQired 
and faulted diroughout die caldera block north of the river. The major structural features are 
high-angle northwest-, north- and northeast-trending faults and low-angle faults, either parallel to 
die intmsive/volcanic contact (contact conformable fracmres) or along unit contacts. Joints 
related to some combination of tectonic and volcanic processes are also present in die volcanic 
units. Although mineralization and/or clay gouge along faults has sealed some of the fractures, 
not all are sealed and fracmre flow does occur diroughout die area. The Tertiary volcanic rock 
dien represents die aquifer in die area and has highly variable hydraulic conductivity depending 
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on the fracture orientation, fracture spacing, and the openness of the fracture system below the 
water table. 

Hydrothermal Alteration ("Scar") Aquitard: The hydrodiermal scars scattered across die 
ridges above the mined area are composed of pyrite, clay, quara, and carbonates altered to iron 
oxide, gypsum, jarosite, plus residual quartz and clay resulting from near-surface oxidation 
processes. These masses of altered material may principally be located above the natural water 
table, but they likely have very low hydraulic conductivity and serve to retard infiltration to the 
fractured aquifer system. Several 90-foot deep boreholes drilled by Molycorp into die 'scar* 
material were either dry or produced over time very small flows (on the order of less than 
1 gpm). Because masses of fracnired rock are located within die hydrothermal 'scars, ' some of 
diis flow may have been from local perched zones. Where die altered material extends below die 
water table, the altered rock might locally create semi-confined conditions. 

3.2 Ground-Water Recharge 

River accretion smdies by the U.S. Geological Survey (base flow measurements in late Fall 
1965 and 1988) were referenced by Smolka and Tague (1988) of die New Mexico Healdi and 
Environment Department and in unpublished data by Vail (1989). Vail used die USGS data to 
calculate accretion for the Red River at nine locations from die Zwergle Dam site a few miles 
upstream from die Town of Red River to die Bear Canyon area. The segment of die Red River 
fiom the Molycorp Mill downstream to Bear Canyon (near die Questa Ranger Station) shows an 
accretion of 6.6 cubic feet per second (cfs). Of this, 5.0 cfs comes from Columbine Creek, 
which leaves 1.6 cfs related to recharge frjom seqis and springs along bodi sides of die river. 
These discharges at or close to river level are believed to be ground-water discharge and indicate 
that die Red River is a gaining stream (is recharged in part by ground water). 

The 1.6 cfs accretion could be divided equally between the north and south sides of the 
river (0.8 cfs each). The more recent dewatering of the underground mine located beneath Goat 
Hill Gulch produced about 250 gpm (0.55 cfs). Thus, die mine dewatering removed about 
69 percent of die total ground-water recharge (0.8 cfs) available to this segment of the river. 
According to Smolka and Tague (1988), over die 24-year period (between 1965 and 1988) of die 
USGS accretion smdy, there was a slight but insignificant increase in accretion along the Red 
River. These accretion studies were made over the same period of time diat the mine was 
dewatering and, dierefore, it appears diat die decline in water level across die mined area did not 
impact die river (did not reduce accretion to die river). 
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3.3 Discussion of Ground-Water Recharge Issues 

The issues concerning ground-water recharge to die Red River are: 

1. The fracture system in the mineralized zone nordi of the river 
may be fairly well sealed (vein and fault zone mineralization). 
This could cause a low hydraulic conductivity condition within 
the mineralized zone and, during dewatering, a steep-sided 
depression in die water table may have been die result. A 
ground-water divide likely developed widiin die 800 to 1000 feet 
between the underground mine and the river. 

2. If mine dewatering removed 0.55 cfs from storage beneath the 
mined area, how was accretion maintained in the segmem of the 
Red River adjacem to the mine? 

The mine waste dumps diat cover fracnired bedrock between the mill and die mine office 
were largely derived from the open-pit operation and, dierefore, were in place prior to die deeper 
underground workings. These dumps are composed of non-mineralized, weakly-altered 
overburden and are not a source of acidic, metal-enriched water. Because these dumps may have 
higher rates of infiltration and store large amounts of water, diese areas may be a source of 
recharge to the ground-water system adjacent to the river. Such a local increase in recharge 
could have offset some portion of the losses in stored water due to the mine dewatering. Mine 
waste dumps at higher elevations may have increased die surface discharge to the river as a 
fiirther of&et to acaetionary losses due to dewatering, but much of this water is currentiy 
discharged to the caved area on Goat Hill Gulch. 

It is also possible that the recharge to the river is not evenly divided between the two sides 
of die river. A Maxey and Eakin (1949) approach to drainage basin recharge, based on studies 
of ground-water basins throughout Nevada, estimates that 25 percent of the annual precipitation 
over the drainage area above all of the mine workings (i.e., open-pit and all underground - ^ 
workings) could contribute to recharge. Schilling (1956) indicates that the annual precipitation is 
about 21 inches. Twenty-five percent of die annual precipitation corresponds to 5.25 inches 
which, if distributed across die drainage area, is equal to 1.45 cfs. Aldiough this would reduce 
the percentage of recharge captured by the mine, the volume of water needed to balance recharge 
lost to the mine during dewatering would not change (the 0.55 cfs would still have to be replaced 
to maintain accretion to the river). Bedrock beneath the drainage area on the south side of the y 
river is part of die aquitard (e.g., Precambrian metamorphics and intrasive rocks) and may X 
supply a lesser amount of ground-water recharge to the Red River. 

The river bed is on or not far above the hydrogeological basement, and a significant volume 
of ground-water recharge from these crystalline rocks is not likely. However geologic cross-
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sections show several north-dipping, low-angle faults within the overlying volcanics that intersect 
the Red River at or close to river level. If these fractures were open and there was sufficient 
gradient, these might be an additional avenue for recharge to reach the river. 

3.4 Water-Table Configuration 

Based on Molycorp data, dewatering inflow for the older underground workings and for die 
open pit ranged from 15 to 30 gpm. These are very low flow rates. If these areas were below 
the water table, such rates could only be explained by very tight rock conditions in which 
virtually all the fractures were sealed. Schilling (1956) and Rdirig (1969) descriptions of the 
fracture systems and field examination of rock exposures in the same area indicate that open 
fractures exist (some fracturing can be related to mine activities). It is more likely that these low 
flow rates can be attributed to perched fracture water above a regional water table. The deeper 
underground workings dewatered at 250 gpm, which is also quite low. For comparison, 
Newmont's Gold (Quarry Mine in Nevada is in fractured sedimentary rock and dewaters at 
50,0(X) gpm (Carillo, 1993). However, if the fracmres in die mineralized zone were largely 
sealed by mineralization/clay gouge, then 250 gpm, even below die water table, would not be 
unreasonable. It is possible that the open pit and most of the older underground workings near 
Sulphur Gulch (down to 7800 to 7900 feet) were above the regional water table and that the 
inflows were from perched fracture water. Currentiy, this inflow from the open pit and the older 
underground mine drains though a borehole into the deeper mine workings. 

If die gaining stream model is used with die 'normal" (versus the 'acute') contour 
configurations (^ipendix A) and widi die dewatering data, it appears diat die 'normal' contour 
surface (Figure 6) would allow for most of the old workings and die pit to be relatively dry and 
above the regional water table. The Moly Tunnel (7960 adit) would be right at the water table at 
an elevation of 8000 feet. Construction of die 7960 adit did not produce much water, and 
dierefore, die 8000-foot water-level contour might have curved more to die north. The 'normal' 
water-table surface would have a southwesterly gradient of 0.036 foot/foot in this very simplified 
configuration. In contrast, die 'acute' water table configuration would place most of die old 
workings and part of the open pit below the pre-mine water table. 

We can use the simplified 'normal' water-table surface to estimate the elevation of the 
water table in various areas of the underground workings. For example, the water level would 
continue to rise in the caved area above the underground workings in the Goat Hill Gulch area to 
an elevation of approximately 7840 feet. At Shaft No. 1, die elevation would be about 7820 feet 
and at Shaft No. 2, it would be closer to 7850 feet. Widi respect to die old Moly Tunnel 
(7960 adit), a conservative position would place it just below die water table at about 8000 feet. 

Another element in the water-table surface configuration is the additional recharge from 
seepage barriers to the mine through the caved area. This currentiy amounts to about 70 gpm 
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captured by die seepage barriers constructed on Capulin and Goat Hill Gulches. An additional 
30 gpm drains from die open pit dirough a borehole in the old underground mine to die deeper 
workings. These seepage water amounts are occasionally augmented by surface water related to 
storm discharge. How much of this water acmally reaches the caved area is unknown since it is 
a surface discharge and a certain amount must be lost to evaporation or infiltration to the vadose 
zone. (In the vadose zone, die water would be bound by surface tension in intergranular voids or 
micro-fracuires.) It is possible diat the additional recharge might cause some mounding of die 
water table surface, particularly in the caved area, and locally a slightiy steeper gradient. 

3.5 Rate of Rise for the Water Table 

The water level in the mine workings is currentiy at 7370 feet (5/21/93). According to 
Molycorp records, the caved area began to fill by October 20, 1992. Using the elevation of the 
bottom of the caved area (7226 feet) and the time since filling began (183 days), die rate of 
rewatering is 0.78 foot/day. (Over time, the rate of rise will change as a balance between less 
available space to fill [increases the rate] and the decline in gradiem driving the water into the 
mine worldngs as die original water-table depression flattens out [decreases die rate].) However, 
if we use 0.78 foot/day as die rate, it would take 1.16 years for the water level to rise to the 
downgradient elevation (7700 feet) of the Red River (this assumes a southwestem gradient based 
on the normal contour configuration in die caved area at Goat Hill Gtdch (Figure 7). In odier 
words, after 1.16 years (frx}m May, 1993), there would be a slight gradient from the cave area 
toward the river. Using the same rate of 0.78 feet/day, it would take 1.65 years to reach die 
postulated water-table elevation of 7840 feet in die caved area. In the case of the Moly tunnel 
(7960 feet), it would require 2.21 yean for die water level to reach 8000 feet and begin to flow 
down to die adit. 

3.6 Water Chonistry In and Near the Mined Area 

Table 1 compares the water chemistry from die seepage barrier system (in the upper parts 
of Capulin and Goat Hill Gulches), the underground mine (shaft No. 1), the Red River above the 
mined area, and two production wells. Chemistry for this table is derived from unpublished 
Molycorp data and from Vail (1989,1993). All concentrations are expressed in milligrams per 
liter (mg/L). 
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(Table 1) is acidic, considerably lower than die more alkaline mine water. Aluminum and iron 
concentrations in die Red River well are significantiy above mine water concentrations. 
Manganese, zinc and copper are higher in die Red River well and copper is higher in die 
Columbine well. The mine water does contain higher levels of sulphate and TDS dian eidier 
well. The mine water has about the same pH as the Red River water sample, but concentrations 
are higher for the remaining constiments. 

Schilling (1956) mapped limonite (iron oxide) cemented alluvial and mudflow deposits 
flanking some of the drainages across the mined area. These (Quaternary age deposits represent 
evidence for acidic, metal-bearing surface and near-surface recharge water in the area long before 
mining began. 

Figure 7 illustrates the relationship between the deep underground mine including the caved 
area, the postulated water table surface, and the Red River. The underground mine would be on 
the order of 530 feet below the water table and 390 feet below river level. For the deep mine 
water to i n ^ a a the Red River, there would have to be sufficient head to move the ground water 
upward princq)ally along preferred pathways. These pathways could consist of the low-angle 
northward- and westward-dipping faults and nordi-south high-angle faults diat intersect the mine 
workings. Based on the lack of impact on die Red River by the mine dewatering, these 
structures do not appear to be efficient conduits between the mine and the river. 

The most likely source of mine-affected ground water is from the upper part of die caved 
area. There are two reasons for this area being a source of higher sulfatie/TDS water: 

> The broken rock (widi a greater surface area) in the cave area is 
more reactive to oxygenated ground water dian die fractured 
bedrock, and 

• Seepage barrier water from Capulin and Goat Hill Gulch mine 
waste dumps is discharged to the caved area. 

3.7 Ground-Water Transport 

The mine workings are in a mineralized zone where fractures and faults are completely, or 
at least partially, sealed by mineral deposits, clay gouge, and intrusive material in the form of 
dikes. The structural trend of the mineralized zone is east to northeast, roughly normal to the 
postulated water-table elevation contours, or parallel to the southwesterly flow direction. If these 
fractures were open to any great extent, dien diey would be a significant pathway for recharge to 
die Red River. The lack of any known impact of die mine dewatering on accretion to die Red 
River suggests diat there is a poor hydraulic connection between die east-trending structures and 
the river. Based on Molycorp maps, some north-trending, high-angle faults intersea the 
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mineralized zone and extend to die river. Where such faults were cut by the mine workings, in 
some cases, inflows of ground water occurred (no measured discharge data are available). If 
ground water that is influenced by the mine water reaches the river, it would more likely be 
along a few preferential pathways related to the north-trending high-angle faults and/or die low-
angle north-dipping faults that intersect the surface near the river. Mapping of springs and seeps 
along the river combined with rock units and structure as well as water chemistry would help to 
identify potential padiways. 

With the currentiy available information, it is not possible to make meaningfid quantitative 
estimates for die veloci^ of ground water dirough the fractured bedrock. Tracer tests in sets of 
nearby boreholes would probably allow the best estimate of fracture-related, ground-water 
velocity. These tests need to be well planned in terms of distances between boreholes and their 
relationship to mapped fractured systems. 

Seepage velocity formulas are based on advection in granular material, not fractured rock. 
Using the caved area Gocated on Goat Hill Gulch) above the deep underground workings as a 
source and published values for hydraulic conductivity and porosity for fractured rock (Freeze 
and Cherry, 1979), rough estimates of travel time from die mine to the river can be made. 
According to Freeze and Cherry (1979), the range of hydraulic conductivity for fractured igneous 
and metamorphic rocks is 10*' to IO' gallons/day/f^ and for permeable basidt 1 to 
IO' gallons/day/ft^. The porosity range for fractured crystalline rock is 0 to 10%, and for 
firacQired basalt 5 to 50%. 

The seepage velocity formula is: 

K = 

where: V = seepage velocity, in feet/day 
K = hydraulic conductivity, in gallons/day/square foot 
I = hydraulic gradient, in feet/feet 
n, = porosity,a percem. 

Travel Time - ^ " ^ ° ^ * fr^^ Source to River 
Velocity 

The hydraulic gradient (0.036 foot/foot) and die down-gradient distance to die river from 
die caved area (3500 feet) are based on die 'normal' water-table configuration map (Figure 6). 
Seepage velocity was estimated by using a hydraulic conductivity equal to 10 gallons/day/ft' and 
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a porosity of 10%. These values are in die mid- to upper range of values for fractured igneous 
and metamorphic rocks and in die lower range for permeable basalt. The resulting seepage 
velocity is 0.48 foot/day and die travel time from the caved area to the river is 19.97 years. 
High-angle faults diat cut across die stmcmre of die mineralized zone and the low-angle north-
and west-dipping faults may represent preferential pathways for flow to the river at rates less than 
the calculation indicates. However, without field data based on tracer tests applied to the local 
fracture system, estimates of seepage velocity and travel time calculated from formulas derived 
from granular or matrix flow are likely to be in significant error. 

Another approach to estimating hydraulic conductivity and travel time is to use the 
dewatering rate for the mine, 0.55 cfs, as the quantity of water diat coiUd be available for 
recharge to the river from the underground mine area. Using the equation for discharge: 

Q = KAI 

where Q = discharge (recharge to river), in gallons/day 
K = hydraulic conductivity, in gallons/day/square foot 
A = cross-sectional area, in square fe^ 
I = hydraulic gradiem,in feet/feet, 

it is possible to estimate K. To calculate a cross-sectional area, it is assumed diat die springs just 
above river level and any water that moves up along low-angle faults beneath the river bed would 
be widiin a zone of about 50 feet in duckness and diat the length of die rediarge zone down 
gradiem of the mined area is about 6000 feet. 

Q = 355,449.6 gallons/day (equals 0.55 cfs) 
A = 300,000 feet* 
I = 0.036 foot/foot 

The calculation gives an estimated hydraulic conductivity (K) of 33 gallons/day/fP. If die 
estimated value for K is substituted in die seepage velocity formula, die resulting velocity is 
1.58 feet/day. The higher K value results in a travel time of 6.06 yean from the caved area to 
die river. 

In summary, the two different approaches to travel time indicate that mine water in the 
caved area, after the water table stabilizes, could reach the river in a time period ranging frx)m 
6.06 to 19.97 years. It would take about 6 mondis (using 0.78 foot/day rate) for die water level 
to rise from the projected river level to die water-table surface in the caved area (Figure 7). 
Aldiough diere would be gradients toward die river during diis period of time, given die travel 
time estimates at maximum gradient (e.g., at the stable water table), diis period is too short to be 
used in estimating w^en mine-related water could reach die river. If the time to reach the stable 

14 



SOUTH PASS RESOURCES, Inc. 

water table (1.58 years) is added to die above figures, it would take from 7.64 to 21.55 years for 
mine water to reach die river from die position of die caved area. 
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4.0 RECOMMENDATIONS 

There are at least diree approaches to controlling die flow of ground water from a mined 
area to a gaining river: 

>• gradiem control through a pumping or dewatering program; 

> chemical precipitation of metals and sulphate; and 

• grout sealing of preferential pathways. 

Gradient Control; For gradient control, pumping (from the shaft and/or decline facility) 
partially dewaters die mined area. The effect of the dewatering is to create a gradient aw:^ from 
die Red River preventing mine waters from influencing the recharge. The C^esta Mine is on 
standby stams and, depending on improving economic conditions, the underground mine would 
be reactivated. Dewatering of the mine to resume operations would prevent mine water, 
including that in the caved area, from reaching the river. 

At some future date, wlien die ore reserves are exhausted, a pumping program for gradiem 
control can be implemented. Initially, the gradiem reversal created by the pumping program 
would focus on developing a water table depression across the caved area such that the water 
level elevation was at least just below die projected river level (Figure 7). This condition could 
likely be accomplished at pumping rates below those required to dewater the mine (250 gpm). 
Pumping at Shaft No. 1 or No. 2 at underground mine depdis (7100 to 7300 feet) should 
withdraw enough water to reduce die water level in die caved area to below the projected river 
level elevation. The rate of decline of the water level and the water-level elevation could be 
monitored at the decline or at a non-pumping shaft as is presentiy done. The deeper mine 
workings would not have to be dewatered in diis initial effort. Dewatering for gradient control 
will place die Moly nmnel (7960 adit) above die water table. The oinnel has a cement plug such 
that fracture water (draining from higher levels and not drained to the deep mine) does not access 
the river. 

The rate of rise, as well as the elevation of the water level in the mine area, are currentiy 
being monitored. Both should continue to be monitored on a monthly basis to aid in verifying 
conclusions in this report regarding die time to reach a stable water-table surface. The monthly 
monitoring data will be used to evaluate seasonal and any longer term changes in the rate of rise 
of water-level that might shorten or lengthen the time before the initiation of a punning program. 
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A conservative position for initiating a pumping program to control the gradient across the 
caved area would be 4 years (October 1996) from the date when the water began to rise in the 
caved stmcture (October 1992). This would allow some time to adjust pumping rates to develop 
the appropriate water-table depression. This position is conservative to allow for variations in die 
travel time approximations and to recognize the potential for structures with down-gradient 
orientations to conduct ground water at higher rates than the surrounding rock. Variations in 
travel time calculations result from: (1) lack of site-specific hydraulic conductivity values, and 
(2) the possibili^ that the water-table surface may slope more directiy toward the river widi a 
steeper gradiem and a shorter travel time. However, the 'normal' water table configuration, for 
reasons already discussed, is believed to be not far off from die true surface. 

Water wididrawn from the mine area, based on the chemistry in Table 1, would need to be 
discharged to the tailings pond facility near C^esta. 

Chemical Prednitation and Grout Sealing; Sealing of open fractures by chemical 
precipitation or grouting methods faces a formidable problem because of die large number of 
low-and high-angle fractures throughout the area. To find and seal all of the potential recharge 
pathways and to develop a monitoring program that can detea shifts from sealed to open 
fracmres is not a feasible option at diis site. 
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SOUTH PASS RESOURCES. Inc. 
8669 East San Albeno Drive. Suite 101 

Scottsdale. Arizona 85258 
Telephone: 602-948-7171 

Fax: 602-948-7205 

July 20, 1993 

Ms. Karen McCormack RECEIVED 
Water Resource Specialist 
Ground Water Section J IJ L 2 2 1993 
State of New Mexico 
Environmental Departmem (5R0UND WATER BUREAU 
P.O. Box 26110-Runnels Bldg. Vattuui^iunnitn 
1190 St. Francis Drive 
Santa Fe, New Mexico 87502 

Ms.McCormack: 

Molycorp/C^esta sent some corrections to die cadmium, lead, and copper concentrations listed 
for the seepage barrier water and die mine water in Table 1, page 11 of the July 14, 1993 Mine 
Rewatering repon. Three copies of die revised Table 1 are included with this letter. Please 
replace page 11 in die July 14, 1993 report with die corrected Table 1. 

Should you have any questions about die corrections, please call Jack Kepper at (602) 948-7171. 

For South Pass Resources, Inc. 

^ l O / f c ^ 
xiack C. Kepper 
Associate Gmlogist 

JCK:ds 

Enclosures 
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SOUTH PASS RESOURCES, Inc. 

APPENDIX A 

WATER-TABLE CONnGURATION 

The accretion smdies were made under base flow conditions which means, because 
acaetion occurs along die entire stretch of die Red River included in die smdy, ground water 
flows directly to die river. Therefore, the river can be classified as a gaining stream. Where 
water-level elevation contours cross a gaining stream, the contours point or ' V in an up stream 
direction. This is because the river as the lowest topographic element in the drainage basin 
intersects the water table resulting in any particular contour extending from that poim on the river 
in a downstream direction, but flaring out at some angle beneath the floodplain or bedrock valley 
walls in this case. 

There are limiting angular positions for these contours with respect to the river channel. 
These positions range from a contour normal to the river channel (i.e., 'normal contour pattern") 
to an acute angle configuration in which the contours are nearly parallel to the channel and the 
acute angle points up stream (i.e.,'acute contour pattem") as iUustrated in Figure A-1. One 
elevation for any of these contours is fixed by elevations along die river channel. 

The 'normal" configuration was drawn by simply extending a series of parallel contours 
from their respective elevations along the river. The "acute"pattem was drawn by coimecting the 
appropriate elevation of the Red River with a corresponding elevation on the deepest and farthest 
down gradiem tributary gulch (Goat Hill Gulch) in the mine drainage area. This represents an 
extreme configuration because, if it existed, diere would be natural springs along the bottom of 
the gulch wlierever the water table was intersected. 

The absence of such springs indicates die water table is deeper than die bottom of Goat Hill 
Gulch, but for die purpose of indicating a maximum condition this configuration will be used. 
To test these two extreme configurations water level contours can be evaluated based on existing 
information on water levels drawn in diis case from dewatering information associated with the 
mining operations. 
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August 7, 1993 

Don Rauch, Executive Director 
Southwest New Mexico Council of Governments 
P.O. Box 2157 
213 N. Bullard 
Silver City, New Mexico 88082 

Dear Don: 

Thank you for your conunents on the proposed remedy, Alternative 5, 
outlined in the Proposed Plan for the Cleveland Mill Superfund 
site. I regret that the Southwest New Mexico Council of 
Governments does not agree with the remedy preferred by the State 
which consists of excavation of all contaminated surficial 
materials and off-site treatment through reprocessing and 
reclamation of beneficial metals. The New Mexico Environment 
Department (NMED) and the U.S. Environmental Protection Agency 
(EPA) have conducted an exhaustive assessment of a wide range of 
alternatives and have determined Alternative 5 to be the most 
permanent and protective of human health and the environment. 

EPA and NMED have re-analyzed transportation issues in response to 
concerns expressed by Grant County and Silver City officials 
regarding truck traffic through the community during implementation 
of the preferred alternative. EPA provided details to the City 
and County in a letter of June 1, 1993 as to how transportation 
issues might be addressed by engineering and planning (copy 
enclosed). Implementation of all the alternatives, with the 
exception of taking no action at the site, will cause an increase 
in truck traffic in the short term. Alternatives 3 and 5 both 
include mitigation of short term risks by using engineering 
controls and by working closely with the City and County to develop 
a transportation plan. EPA has also assured the City and County 
that the costs of repair of any road that is damaged during 
implementation of the remedy will be included in the overall cost 
of the project. Given that both Alternatives 3 and 5 will include 
similar truck traffic and saftey problems, it is my hope that 
County, City, EPA and NMED technical staffs will work together to 
formulate a well engineered transportation plan. 



U.S. GEOLOGICAL SURVEY 
WATER RESOLTICES DIVISION 

ROOM 115, FEDERAL BUILDING 
SANTA FE, NTW MEXICO 87501 

SEEPAGE INVESTIGATION 

RIO GRANDE BASIN 

Red River •> Zwergle daeaite to regular gage near Questa, New Mexico. 

Reach—From diaconclnued gage "below Zwergle daoaite near Red River" 
(08264500) to regular gage "near Queaca" (08265000). 

Previous Inveatlgatlons—1959. 1963, 1966. 

Date— October 25, 1988. 

Summarv—Weather clear with ao precipitation. No ice effect. Conditions 
at the sites through the reach were aa followst 

Red River near Questa (station 08265000)-discharge remained 
practically constant from 0900 to 1630 hours. 

South ditch near Questa dlveraion at alle 9.3 * no change In diversion. 

Molycorp, Inc. diversion at mill at mile 15.4 - no change in diversion. 

Results of this investigation are rated fair to good. This seepage 
Investigation was conducted In conjunction with a water quality survey 
of the Red River by the New Mexico Envlronaental laprovement Division. 
Results of the survey are available from this agency. 
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Red 
River 
Mile Location Time 

Discharge, cubic feec per second 
Main Tributary 
Stream or diversion 

24.1 Red River below Zwergle damslce 0915 
near Red River (discontinued 
gaging station 08264500) 

23.7 Goose Creek at mouth 1005 

Bobcat Creek at mouth 1020 

Placer Creek at mouth 1025 

Bitter Creek at mouth 1030 

Mallette Creek at mouth 1035 

Pioneer Creek above Arrowhead 1100 
Lodge at Red River 

Wastewater treatment plant 
discharge at Elephant Rock 
Campground near Red River 

17.6 Red River at Elephant Rock 1140 
Campground, below treatment plant, 
20 ft below footbridge to Fawn 
Lakes, SUHNÊ t, 3ec.33, T.29 N., R.14 E. 
near Red River. 

15.7 Red River above Molycorp mill 1315 
near Red River. SE1|̂ E)(, 
sec.31, T.29 N., R.14 E. 

Molycorp diversion at mill 1340 

13.2 Red River 300 ft above mouth of 1430 
Columbine Creek 

13.1 Columbine Creek at mouth 1420 

11 

16 

20 

19 

+1.8 

+0.1 e s t . 

No flow 

No flow 

+0.4 e s t . 

40.78 

+0.35' 

0.00 

+6.0 

IS-

^ P . 
r 
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Red Discharge, cubic feet per second 
River Main Tributary 
Mile Location Time Stream or diversion 

10.3 Red River 0.2 miles above mouth 1545 29 
of Bear Canyon near Questa 

9.3 South ditch -0.3 est. 

9.0 Red River near Questa. 1615 30^ 
(regular gaging station 08265000) 
NEicSEk, sec.32, T.29 N., R.I3 E. 

a Average discharge provided by treatment plant operator. 

b No changes in diversion for duration of investigation. 

c Discharge decreasing very gradually; scage fell 0.02 ft 
during investigation. 
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BEAR CREEK TAILINGS 

PIM08 ALTOS, NEW MEXICO 

SCREENING SITE INSPECTION REPORT 

July 30, 1993 

CERCLIS # NMD986676906 

Darren Padilia 
superfund Section 

Ground Water Protection & Remediation Bureau 
New MeKico Environment Department 
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FlCL-RE 6. One of six vertical diesel pump units i:scd in Sunshine Valley. A vertical crankshaft eliminates the 
need :oi- ,i .'car bo.\ to connect t.'-.c drive =na:t :o the pump. Tho three mountains in the background are. 
leit to nz'nt. Guadalupe .^^ou^fnm. Cerro (.'.••.irlo. .ind CL-IIO de la Oila. View is southwostward. 

G E N E R A L G E O L O G Y 

The .Sunshine \'Mllev ,ire:i is 'jcoioeicaiiy i re- STRATIGRAPHY 
entrant hctucen two pron-^ -f the b^-uihcrn R -̂ekv jj^^. ^ ^ ^ j . , ^1,,^ ^.^^^ „^,j j„ ^^^ Sunshine Vailev 
Mountains. These mountains were :ormcQ :n laic ,,^.,, „.̂ ,̂ „,• s^-dimcntarv. iyncoiis. and metamorphic 
Cretaceous ,,nd earlv Ierti;irv time bv .oniirres- .„i_-!a i.nd ran-c iVom Precambrian to Recent. Most 
sion ui inc earth's erust. uiiich cieiormcd ;hc rrcK.s ,„ .i,̂ ,̂ .̂ ^̂ ..̂  •., ^Hrcetlv underlain bv v.iilcv fill and 
expcscd Mt and imderivini: :ne e;irtn'-i Miri.nee. Pie- ;,,.., ,̂ | 1.,^. Tcriiarv ;ind Quaternary ace. The areas 
iicwcd Mpiiit ol ;hevc ::i(nini;iins -.ccurrcd .;•.•..-;:-.,• ... . .uaroo m the -iedimentarv. icncous. .ind mcta-
.Miocene i:me. .nut mis uplift is .ippnreniiv .• :;:::-.-.i- :,,„rniiie mck-; in ihe vicinitv of Sun<;hine \'allcv 
inn lo Ihc present d.iv. I piift ,,i ;ae :ire:i a-.ir:-.' _,,̂ . ,„^j,,„ „„ p|.„c | j i , t , ..idi-st rocks exposed in 
ilic .Miocene look place unevenly, .ind ,i rn'j-n i,^ ^̂ ,̂̂  ,,r(; Precambrian. These rocks crop out 
:urmcd bcturen iwn iii..'niand prnti-s. Tliis ciepres- ; .̂ ..-̂ -iv ui,l,in ihe Sanurc do Cristo .Mountains and 
sion. referred :o as tne Rio tlrande :roin:n. ;:-..r.:::es ,, i.„iated hills orotriidin'.; tiirouch the vurt.acc of 
the area covered by this invcsti-aiion. In ihe ;ni!,-:i .;,̂ .̂ i.,va-eapped plateau. The Paleozoic rocks arc 
were deposited inatenais eroded from ihe Horacnn;: n-resenied in- the Saniirc de Cristo formation, 
hiuhlands ,inu lava emitted liom aume.'oiis -.oi- ,,,i,ii.i, ^cops out in small arca.s on ihc mountain 
canoes in tiie rcjion. The oecurrenec. iiioveir.ent. :,ins:e o! ihe same name and is considered to be of 
and quality of ;.;round w.iier are closely reiaicci ;•) i'ennsvlv.inian and Permian ace. The middle Ter-
the structure and distribiiiion of ;hc v.iiicv-:':il :i,irv rtieks are volcanic rocks of varying composition 
materials. :or it \̂  within ihcse materials. ;<no\\n ''^'licli lomposc much of the Saniirc de Cristo 
collcctiveiv as the Santa Ix -rotin. ihat most -ou rd . M-mntains ,iiid several of the isolated hills found 
...,.„, ; , ,« ; - I ,u ; • '" liic l.tva-capped iilateau. \ allev lill ,ind lava of 

water in inc region is loiiiia. in the course •; ;.".!< , ._ , A L 
, i.iie Tertiarv .ind Uuatcrnarv aee compose the 

invcstmation it \vas ilicrciorc neccssarv to ex.imiiie ,. • , . , ' r u 
>.inta l e '.iroiip. which crops out in most ot tho 

the distribution, .structure, composition, texture, .lua ^̂ ,._,,̂ ,̂  ,^^ uncomiormablv overlies the Prccam-
subsurfacc relations ot the materials composiii.- :.nc •.,,1.,,^ ,,,ri ,„iddle Tortiarv rocks except where they 
valley hll. wr associated with it. particuiariy ;:-.?o:ar ;-roirude .ibove the general surface of the tableland. 
,is these materials arfcct liic occurrence of .-.'O'.md Alliuial sediments of Recent aee are found along 
water. -ircam courses. 
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GEOLOGIC HISTORY 

Previous studies of outcrops by many zcoioi'ists 
and the examination hi well logs diirine the invc-sd-
>;ation have revealed much of the 'jcoioiic history '.: 
the urea. The foilowin-,; discussion is taken iarzciy 
from Brvjn M938. p. 204-2261 and .McKiniav 
(1956. p.'25-26). 

Proterozoic Era 

The granite, schist, '.gneiss, and Guartzi:c. v.hich 
form m'.:ch ol :he Sanere de Cr:s:o .Mounrair.s. :he 
granitic r.iils at Trcs Picdras. ,Tnd the cuartziic 
formins Cerro .-̂ zui have been assiz.'icd in :hc liter
ature to the Proterozoic era. The lack oi fossiis and 
the deformation iindcrednc by these rocks make 
any attempt at dccipherine the .;colo',;ic history 
of the era most difficult. I'oldina. faulting uplift. 
metamorphism. wcathcrine. and inundation oc
curred repeatedly durins the era. 

Paleozoic Era 

The Paleozoic era was marked in New Mexico 
by the encroachment of a .sea irom the south. This 
sea did not inundate northern New Mexico until 
Devonian!y) time, for rocks of early Paleozoic a'.'c 
arc missing in the northern half of the State. Dur-
ine Devonian!?). Mississippian. Pennsylvanian. 
and Permian time the êa Hibmer'.'cd nt least parts 
of Taos County, .ind ;hc Maedaicna '.iroup. now 
exposed .itop the Saiv.;rc de Cristo Mountains in 
the .southeast quarter M ;iic county, was deposited. 
Some uplift cjt lite Sunshine \'.iiley area cariicr 
than Permian time :< indicated by tiie conglomer
atic nature in the S,in:;re tie Cristo formation i Mc
Kinlay. '-.'56. p. 251, which crops out ::'. -i-.e 
mountains cast of tiie \ alley. 

Mesozoic Era 

\ 'o "̂ odimcniarv' rocks iif Tiiassic. Jurassic, jr 
Cretaceous aee arc known in T.ios County: ..on.sc-
qucntiy. .he •.;coloeic events tliat occurred in tiiis 
rceion durine tiie Mesozoic era cannot ::c de
ciphered. The Ltrcat thickness of marine sediments 
deposited in ncieiiborine jians of the State durinu 
the Cretaceous .lec itad led Just i 1937. p. i5i io 
believe tiiat the I'icuris area in the southern Taos 
Countv must have been buried In- Cictnccous 
marine «cdimcnts. If this is so. tiicn the absence 
of sedimentary rocks in ihc reeion can i?e inter
preted -.0 indicate deposition followed by .ictive 
erosion. .Miner tiian ••.ondeposltion liurine the Cre
taceous period. Simii.irU-. rocks of Triassic .ind 
Jurassic i,'c also may have been deposited in the 
area and tiictt eroded ,iway. 

The Meso/oic era closed wiih the I.-iraniide 
revolution. Duritv.: liiis revolution, or deiormationai 
epoch, '.nc Rocky Mountain system \v.is iormcd. 

The revolution was characterized by compression 
of rocks into ereat folds and thrust faults and was 
attended by .^uch volcanism. The lines of crustal 
weakness outiining the basin or trouzh through 
-.vhich the Rio Grande presently flows may have 
ori'iinated during this revolution, although it is 
believed generally that the actual troueh was 
formed after the large-scale volcanic activity of 
.Miocene tim.e. 

Cenozoic Era 

The Laramide revolution is considered generally 
to iiave begun in late Cretaceous time and early 
Tertiary time. Durinji middle!?) to latet?) Ter
tiary time volcanic activity was renewed on a large 
scale. The San Juan .Mountain rceion in south
western Colorado, immediately to the northwest of 
Sunshine Galley, was one of the major volcanic 
centers of the period. The aegrcpate thickness of 
the several 'groups of lavas and tuffs emitted from _ 
the San Juan region is more than 33.000 feet. Up
lift of the Sangre de Cristo and Conoios prongs 
along fault /ones took place, in latcl?) Tertiary 
I.Miocene.̂ ) time and localized the present out
crops of the middle! ?) Tertiary volcanic rocks. A 
Miocene landscape topographically similar to the, 
present landscape was thus created, and deposition 
of '.alley till into the downfaulted areas ensued. 

.\ftcr .Miocene time the deposition of alluvial 
sediments and lava and the uplift of the hiehland 
proncs continued in an almost cyclical fashion. The 
continued uplift of the highlands maintained the 
deposilional troueh formed in the Miocene, and 
iccompanying subsidence of the troueh preserved 
,'rcat thickness of alluvial sediments and lava llows, 
composing the Santa Pe eroup. Durine .\liocene and 
Pliocene time the deposition of allu\ lal sediments ap
pears 10 iiave been dominant. In laici.''1 Pliocene 
ind early Pleistocene time, extru.sion nf andesite-
basalt on a larec scale beean. Guadalupe Mountain. 
Cerro de la Oila. San .Antonio Peak, and L'tc .Moun-
i.iin erupted intermittently, spewine lava in .nil 
directions and constructing a \asi lava plateau. The 
intermittent nature of the volcanic activity resulted 
ill an interbedding of lava liows and alluvial sedi
ments near the highlands. L'pllfts of the Sanere dc 
Cristo .Mountains and depression of portions of the 
valley and the deposition of rock waste into the 
lowlands is continuing at present. 

STRUaURE 

Faulting 

I'aultlng was the maior diastrophic process in 
ihe Sunshine \'alley area after ihc middle Tertiary, 
tt created the highlands from which the alluvial 
-ediments were derived, and maintained the physi-
o<,'raphic outline of the Rio Grande trough. 

i: 
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The crtccts of faulting Mncc the middle Tertiary 
arc seen in many places in T.ios County and in Sun
shine \'aiioy. In the •. icinity of Pilar, and elsewhere 
in southern Taos County, -.he Santa Fc -.roup has 
been do-.vnfaultcd and Is now in direct contact -.vith 
Precambr:an rocks. F.i.sewhere the lava flows have 
been iicfaulted. The btjld •.\estern face of the Sanere 
de Cristo .Mountains .iiid. in partic-jiar. the evidence 
of trians-jiar facets, -auit =carpic:s. and ianasiides 
indicate that these ;r.ountairs owe their present re
lief to tduitine. .McKinlay i 1956. p. 21 i estimates 
that east of Sunshine ^'alley the Sanere de Cristo 
."VIountains were raised 7.000 .̂ ĉet and tilted eastward 
in Pliocene and Pleistocene time. 

The iava iiows that cap San Pedro .Mesa, both in 
Sunshine \'alley and in Colorado, are believed by 
Upson I !941. p. 5S6) to be upfauhcd portions of 
the andesite-basalt iavas that underlie the plateau 
and the piedmont alluvial plains. The difference in 
altitude between the lava buried beneath the pied
mont aii'jvial plain west o; the mesa and the top 
of the m.csa is an indication of the amount of i:piiit 
in the rceion. The top of the lava that caps San 
Pedro .Mesa north of Canon Cedro (pi. 1) Is at an 
approximate altitude of P.-tOO feet. Chiflo dam-site 
test hole R-8. 1.73.29.241 f pi. 2). is the weil closest to 
the mesa for which a log is available and -.vhich 
penetrated lava. In this well the upper surface of the 
lava is at an altitude of 7.237 feet. iST feet below- the 
land surface. .Assumine that this lava ilow did not 
dip eastward and that this same now caps the m.esa. 
the minim.um uplift ilone the mountain front .must 
have been about 2.100 feet. This uplift probably has 
occurred since the cessation of volcanic activity. 

Evidence of continuine '.iplift .lione the front of 
the Sanero de Ciisto .Mountains is utfcrcd by a i.iuii 
scarplet tormed in tiie alluvial f.in .it the tnoutti of 
Canon CLUro. This scarp is about a mile west of 
the mountain front ,ind .i uuarter of a mile east oi 

State Highway 5. from which it is clearly visible; 
it trends silently cast of north and is 1.5 miles long. 
Xear its center it attains a height of about 30 feet 
above the surrounding land, but tapers off rapidly 
to the north and south. The scarp need not mark the 
surficial trace of a fault that extends downw-ard into 
bedrock, as it may lie at some distance from the 
master I'auit. and may have originated from tensions 
set -jp in the alluvial fan by movement along the 
major fault zone. The sharp relief of the scarp testi
fies to Its youth, for it could not have lasted long, 
ecoioeically. in unconsolidated sediments. 

The isolated hills of Precambrian rocks such as 
Cerro .Azul and the hills at Trcs Piedras (frontis
piece) may represent splinter faulting of the base-
.ment rock, or may Indicate that the basement was 
a rceion of great relief when downfaulted. 

Unconfortnjties 

The andcsiic-basah lavas of the Santa Fe group 
unconformably overlie Precambrian rocks at Tres 
Piedras. The lavas similarly are unconformable on 
rocks composing the volcanic complex of middle(?) 
Tertiary aee. 

The unconformable relation of the plateau lavas 
to the andesite of middle(?) Tertiary age composing 
Cerro Chiflo is well exhibited on the cliff cut by the 
Rio Grande into the pluneing east flank of that 
mountain. When viewed from the east rim of the 
canyon, the dark-brown andesite-basalt flows are 
clearly seen to overlap the lighter colored distorted 
andesite. 

The unconformable relation between the lavas 
.ind the volcanic glasses of middlct?) Tertiary age 
cumoosine .\'o .Aeua .Mountains i frontispiece) is in
directly indicated in a cut along U. S. Hichway 235 
immedintciy west of the village of \ o .\eua. .At this 
cvposure. reworked volcanic glasses arc buried be
neath a l.iva How. 

R O C K F O R M A T I O N S A N D 
THEIR W A T E R - B E A R I N G 

C H A R A C T E R I S T I C S 

PRECAMBRIAN SYSTEM 

Precambrian - '̂ranite. -̂ 'nciss. schist, and q-aartzitc 
occvir mainly in the Sanere dc Cristo Mountains. 
.Vlaterials derived from tliesc rocks compose much of 
the valicy-iill sediments found in. the Rio Grande 
troueh in T.ios County. Precambrian rocks ai.so com
pose several buried iiills which protrude through the 
sea of l.iva underlying the plateau. The villaee of 
Tres Picdras derives its name from the three er.-initic 
hills that rise tibove the suri.nce of the plateau. 
Cerro .Azui (Blue Hill), near the southern extremity 
of the LMateuu. is comoosed oi ::luisii juartzite. 

lliickncss and extent of the Precambrian rocks com
posing Cerro .\zui .ind the hills at Trcs Piedras arc 
not known because of their partial burial beneath 
the thick andesite-basalt lavas of the Santa Fe group. 

Tile Precambrian rocks ;.;cnerally are highly 
fractured, having undergone multiple periods of 
deformation during their long gcoloeic history. How
ever, the fractures arc usually tightly closed at depth, 
.ind these rocks should ccncraily be considered as 
.luuicludcs — that is. . lon-water-bearing rocks, 
f-ocally, at Trcs Piedras small quantities of water 
.ire derived from wells dug into granite. These 
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wells, which appear to act as cisterns and to derive 
their water from alluvium overlying the granite, 
usually go dry in early summer and in late fall or 
early winter. 

PENNSYLVANIAN AND PERMIAN SYSTEMS 

Sangre de Cristo Formation 

The Sanere de Cristo formation of Pennsylvanian 
and Permian age crops out in Isolated patches hieh 
in the Sanere de Cristo .Mountains. The formation 
Is described by McKinlay f 1956. p. 11) as "weil 
cemented, reddish arkosic shales, sandstone, and 
conglomerates . . . composed of Precambrian debris." 
Because of its limited occurrence at high altitudes, 
this formation is not important with regard to the 
occurrence of ground water in the Sunshine ^'al-
ley area. 

TERTIARY SYSTEM 

Volcanic Complex 

A volcanic complex, consisting of andesite. 
rhyolite tuffs and flows, basalt, granite, and some 
interbedded sedimentary rocks, forms part of the 
Sangre de Cristo Mountains and San Pedro .Mesa. 
These rocks, considered to be of middle(?) to latet?) 
Tertiary age. are the source of much of the detritus 
composing the valley fill. Cerro Chiflo and Xo Aeua 
Mountain, two partly buried hills which protrude 
above the surface of the lava-capped plateau 
(frontispiece), are composed respecuvely of andesite 
and volcanic glasses. These rocks are considered to 
be equivalent in age to the rocks composing the 
volcanic complex. 

With regard to the occurrence of ground water 
in the Sunshine Valley area, only the rocks com
posing Cerro Chiflo and No Agua .Mountain, by 
virtue of their presence within the Rio Grande 
trough, assume importance. The description and 
discussion of these rocks, which follow, are based 
largely upon the available literature, maps, logs of 
test holes and water wells, and obser\'ations made 
in the field. 

The andesite composing Cerro Chiflo is hard, 
fine grained, and largely gray but mottled and 
banded with pink. Flow lines and fractures in the 
andesite are well exhibited on the cliff cut by the 
Rio Grande into the plunging east flank of the 
mountain. Subordinate amounts of rhyolite occur 
with the andesite. and the log of test hole 29.12.-
17.434 indicates that volcanic ash is present beneath 
or within the andesite at a depth of 166 feet. 

The volcanic glasses composing .Xo Agua .Moun
tain are presently being strip mined for use in the 
production of cinderblock. Locally, these volcanic 
glasses have been referred to as periite. a term which. 
under a broad indusu-ial classification, includes all 
expansible volcanic glasses. However, the several 

specimens that have been examined do not exhibit 
a perlitic structure. The texture of one sample re
sembles that of pumice and consists largely of 
interlocking crystal-clear glass fragments and fibers. 
Other specimens, much denser than the pumice-tex
tured sample, e.xhibit a well-defined flow structure 
consisting of alternating buff and bluish-gray bands. 
.Many of the flow structures are highly distorted and 
exhibit numerous types of miniature folds. .Much of 
the rock forming the mountain Is fractured to such 
an extent that little blasting is needed to aid re
moval of the rock by bulldozers. Some of the visible 
fracturing undergone by the volcanic glasses may 
be due to erosional load relief, which has resulted 
in parting of the rock along flow lines. 

The thickness and extent of the andesite com
posing Cerro Chiflo and the volcanic glasses 
composing Xo Agua Mountain are not known, be
cause of their partial burial beneath the thick 
andesite-basalt lavas of the Santa Fe group which 
form the tableland west of the Rio Grande. 

The ability of the andesite and the volcanic 
glasses to transmit water appears to be poor. The 
grains of these rocks, like those of most igneous 
rocks, are interlocking and provide little or no pore 
space. The movement of ground water through such 
rocks necessarily depends upon the extent of the 
fracturing undergone by the rocks either during or 
after their solidification. In contrast to the andesite-
basalt lavas of low viscosity, the andesite and vol
canic glasses both were derived from a moderately 
to highly viscous lava. The high viscosity of the lava 
probably limited the areal extent of the individual 
flows, and they are believed to have accumulated 
upon one another In thick, randomly distributed 
layers interbedded with ash. Logs and exposures 
indicate that these rocks are fractured, as a result of 
flow in the fluid state, contraction cooling, or post-
solidification stresses. The thickness of the flows 
and their limited areal extent, however, probably 
restricted the development of extensive open-frac
ture systems such as those which developed in the 
tabular plateau lavas, h is believed by the author 
that both the andesite and the volcanic glasses are 
not as permeable as the andesite-basalt flows be
neath which they are buried, and they probably 
form barriers to the movement of ground water 
beneath the plateau. 

Three Chiflo dam-site test holes (29.12.16.133. 
29.12.17.422. and 29.12.17.434) which were drilled 
to explore the \vater-bearing properties of the ande
site were drilled into that rock to a depth below the 
water table in the surrounding andesite-basalt flows. 
Xo mention was made in the drillers' logs of the 
occurrence of ground water in two of these test 
holes; however, the third hole (29.12.17.434) en
countered water under su£Bcient hydrostatic pres-
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sure to produce a flowing well. Weil 23.9.16.200. 
buried beneath U. S. Highway 285 immediately west 
of Xo Agua .Mountain, reportedly -vas drilled to a 
depth of 700 feet without encountering water. The 
cuttings removed during the drilling of this well are 
reported by longtime residents as havine consisted 
of a white sand, which probably -vas crushed vol
canic glass. However, this dry hole does not neces
sarily prove that the volcanic elasses composing .Xo 
.Aeua .Vlountain arc not -.vater bearing for the 
reeional water table, as indicated by ."ieure 7, is 
probably below the altitude of the bottom of 
this well. 

TERTIARY AND QUATERNARY SYSTEMS 
Santa Fe Group 

The valley-fill materials which have accumulated 
to a great thickness In the Rio Grande trough since 
middlc(?) .Miocene time arc collectively called the 
Santa Fe group* In the Santa Fe area. Equivalent 
rocks occur within the Rio Grande depression from 
the north end of the San Luis Valley to and beyond 
El Paso. Tex. In the Sunshine \'alley area they con
sist largely of alluvial sediments and andesite-basalt 
lava flows, and some lake deposits. These rocks arc 
not all of one age. for. obviously, the valley fill 
deposited in middle!?) .Miocene time is older than 
the detritus removed from the slopes of the high
lands during Pleistoccnet?) time. Xevcrtheiess. they 
arc grouped together because all were deposited in 
a common troueh. They have a common mode of 
occurrence and they are all younger than middle 
Tertiary. 

The Santa Fc group is the major ground 
reservoir in Taos County. The alluvial sed 
andesite-basalt flows, and lake deposits, .vhicn co., 

se this croup In the Sunshine \'ailcy area, differ 
grcativ from each other in their iitholoey and in 
their water-transmiitine characteristics. The three 
units arc discussed below. 

Alluvial sediments 

.Alluvial sediments underlie most of the pied: 
mont alluvial plains and arc interbedded with the 
andesite-basalt flows of the plateau. They are com
posed of detritus or rock waste washed down from 
mountains Into the Rio Grande troueh. .Most of the 
alluvial sediments forming and underlying the pied
mont alluvial plains were derived from the Sangre 
de Cristo .Mountains, although small amounts were 
contributed by Ute Mountain and Guadalupe Moun
tain. Tho alluvial sediments underlying and inter
bedded with the lavas of the plateau were probably 
derived both from the Sanere de Cristo Mountains 
and from the highlands bordering the plateau on 
the west. 

•Spiegel. Zane. and Baldwin. Brewjter. Geology 
and vvater resources of the Santa Fe area. .N. .Me.x.: 
U. S. Geol. Survey rept. in preparation. 

d-water I 
iiments. ( 
:h coja-^^ 

The thickness of the alluvial sediments beneath 
the valley Is estimated by .McKinlay (1956. p. 21) 
to be about 3.000 feet. However, the alluvial sedi
ments, deposited since the last period of volcanic 
activity, thin out toward the west, and near the con
tact -.vith the eastward-dipping lava flows they are 
only a few feet thick (pi. 3). The thickness of the 
alluvial sediments undcrlyine the lavas capping the 
plateau Is not known. The itreatest thickness of 
alluvial sediments penetrated by a well (1.73.32.122) 
is 535 feet. The surface distribution of these sedi
ments in Sunshine Valley is shown on the geologic 
map (pi. 1). 

Examination of the walls of irrigation ditches, 
and of gravel pits along State Highway 3. reveals the 
heterogeneous character of the alluvial sediments. 
These sediments, commonly buff to dark brown, are 
composed of materials raneing in size from clay 
particles to cobbles 8 Inches long. The individual 
pebbles and cobbles are recognizably derived from 
the granite, schist, gneiss, and volcanic rocks com
posing the Sangre dc Cristo Mountains, and they 
range In color from black to gray-green to red. 

Usually the alluvial sediments are unsorted. but 
locally they arc fairly well sorted, and contain lenses 
of gravel, sand, or clay. Weil logs show that the 
horizontal and vertical variability of the alluvial 
sediments as seen In pits and ditches is al.so charac
teristic of the rock at depth. 

The presence or absence of soning and the wide 
variation in lithology of the detritus composing the 
alluvial sediments may be attributed largely to the 
varying load capacities of. and the frequent channel 
shifting by. the streams that emerged from the high
lands to deposit the sediments. During periods of 
heavy flood, the streams are able to transport ma
terials of all sizes, includine boulders. The laree 
boulders and cobbles, usually deposited near the 
mouths of canyons at the foot of the mountains, may 
thus be carried some distance from the canyon and 
dropped over finer sediments laid down on the plains 
during a minor flood. The character of the sedi
ments covering these boulders and cobbles will In 
turn depend largely on the stream velocities of suc
ceeding floods. Durine periods of moderate stream 
discharee. coarse materials previously deposited may 
deflect the stream so that its load may overlap the 
finer sediments deposited at the mouth of a smaller 
nelehboring canyon. In such a manner, heteroge
neous alluvial fans and cones were built at the 
mouth of every canyon at the foot of tho mountain 
range. .As these fans grc\v and expanded laterally 
they coalesced, forming piedmont alluvial plains. 

.Most of the domestic and stock wells, and all 
the irrigation wells, in Sunshine Valley derive their 
water principally from the alluvial sediments. The 
water-bearing characteristics of these sediments are 
of necessity as varied as their lithology. Beneath the 
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water table ail the voids or pore spaces bet^-een the 
individual grains are filled with water; that is, the 
sediments as a whole are saturated. The ground 
water is continually moving slowly through the void 
spaces in the rock, toward natural outlets or wells 
that are being pumped. The rate of ground-water 
movement through the void space of these sediments 
is dependent in part upon the degree of sorting of the 
grains through which it moves. For example, coarse
grained, well-sorted sand permits movement of 
ground water much more readily than gravel that is 
thoroughly mixed with sand and clay. In the gravel 
stratum the spaces between the pebbles are filled 
with sand grains, and the spaces between sand grains 
in turn are filled by clay particles: movement of 
water through this stratum consequently is com
paratively slow. The well-sorted, coarse-grained 
sand would offer relatively less resistance to the 
passage of water. 

The rate of movement of water through well-
soned materials also varies directly with the coarse
ness of the grains. Thus, a well-sorted sand will not 
transmit water as readily as a well-soned gravel: 
water moving through the sand would have to over
come a greater amount of friction than would be 
encountered in the gravel. Stated in another manner, 
the ratio of the surface area of a given volume of 
water occupying a void, to the volume of the void, 
is greater in small voids than in large voids. Small 
voids therefore offer more resistance to the move
ment of water than large voids. 

Owing to the large range in possible degrees of 
sorting and coarseness of the alluvial sediments, the 
rate of ground-water movement through this ma
terial varies greatly. Deep wells tapping these sedi
ments, however, generally yield large quantities of 
water, because in most places they tap some strata 
of well-sorted material in addition to penetrating 
zones of "tight" clayey or poorly sorted material. The 
yields of irrigation wells tapping the alluvial sedi
ments generally range from 600 to 1.200 gpm. al
though one yield as large as 3.000 gpm has been 
reported (table 5). 

Andesite-basaif 

.Andesite-basalt lavas underlie most of the pla
teau in western Taos County (pi. I) and are known 
to e.xist beneath, and to be interbedded with, the 
alluvial sediments composing the piedmont alluvial 
plains east of the Rio Grande. Ute Mountain. San 
Antonio Peak. Cerro de la Olla. Cerro iXegro. and 
other volcanoes in the region were the probable 
sources of these vast lava flows, although some of the 
flows may have issued from fissures. The flows range 
in composition from basalt to andesite and will be 
referred to hereafter as andesite-basalt lavas, or 
simply as lavas. 

The individual andesite-basalt lava flows are 
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generally less than 50 feet thick and are locally inter
bedded with thin strata of volcanic ash. In the 
northern half of the plateau, the logs of wells 29.11.-
14.410. 31.9.10.320, and 20.10.8.444 show that the 
lava and associated volcanic ash and cinder beds 
reach thicknesses of 485, 575, and 600 feet, respec
tively. In the southem half of the plateau the thick
ness of the lava ranges from 45 feet, north of Tres 
Piedras. to 280 feet. 5 miles north of Taos Junction 
(logs 28.9.11.200, 26.10.6200, and 25.10.4.222. table 
7). Approximately 670 feet of lava is exposed in the 
canyon at the Taos Junaion bridge. 

The andesite-basalt flows were derived largely 
from molten lavas of low viscosity; hence they were 
able to spread out over the plateau in tabular sheets, 
often of large extent. The sheets were cut by numer
ous vertical fractures which formed during the cool
ing of the lava. The rapid chilling of the tops and 
bottoms of individual flows, and later erosion, re
sulted in a rugged contact between the lava strata. 
In addition, the chilled and broken crusts of the 
flows probably were often rolled under the advancing 
front of the lava, and as a result permeable brecci-
ated zones may at times have been formed at the 
base of individual flows. In such a manner, both 
horizontal and vertical passages were developed in 
this rock. Although some of the andesite-basalt lava 
is very dense, most of the specimens collected contain 
vesicles or bubbles formed by gases escaping from the 
cooling lava. The vesicles usually occur near the 
top of the lava flows. Typically, they are spherical 
or cellular in outline, but many are tubular. The 
vesicles range in diameter from the size of a pin
point to 0.5 inch and are not weil interconnected. 

Although the lava ranges in color from jet black 
to brownish red. most specimens are gray on the 
fresh surface. The rock commonly weathers to a 
black, brown, or cream color. The texture of the 
flows generally is so fine that the individual grains 
cannot be distinguished with the naked eye, al
though some samples are sufficiently coarse textured 
to permit such distinction. The coane-textured sam
ples may represent the middle portions of thick flows. 
Most specimens exhibit a fine-grained, smooth frac
ture. The lava normally weathers into a clayey soil, 
on which travel by auto during and after a rain
storm is a painstaking, and at times a hazardous, 
process. 

Most of the stock wells in the northern half of 
the lava-capped plateau obtain their water firom 
the andesite-basalt. The ability of this rock to trans
mit water — that is, its permeability — depends 
largely upon the extent of. its fracturing. Unlike 
alluvial sediments which generally have void spaces 
between individual grains through which ground 
water may move, the grains or crystals composing a 
lava are usually interlocked, thus leaving little or 
no interconnected void space. Ground water in lava 



flows, therefore, moves only through fractures In the 
rock or along the rough contacts separating the In
dividual flows. Vesicles do not seem to be nn im
portant medium for ground-water movement 
through the lava. 

Because of dependence upon fractures to transmit 
water, andesite or basalt lavas are often described 
as having a low rock permeability but a high for-
mationai permeability. That is. though small por
tions of a lava flow are commonly impcrm.cabie. the 
lava flow as a whole Is capable of transmitting large 
quantities of ground water. Stock w-eiis on the pla
teau which tap the lava have reportedly yielded 25 
to 30 gpm during balling tests. The great depth to 
water in the iava beneath the plateau and the avail
ability of shailow-er-water in Sunshine \'ailey from 
the alluvial sediments has precluded drilling in the 
lavas for irrigation water. 

lake deposits 

Logs of numerous wells show that deposits of 
clay or sandy clay occur beneath the alluvial sedi
ments in the southwestern quarter of Sunshine Val
ley. These deposits, which are believed :o have been 
formed in an ancient lake, range in thickness from 
several feet to 166 feet. .Most logs describe these 
sediments as "clav, brow-n. sandy," ''clav, red," 

"clay, dense, brown, sticky.' Several logs list strata 
in which sand and gravel occur in a matrix of brown 
clay. The determination of the lithologic character
istics of these deposits is based, of necessity, upon 
descriptions in well logs, for the deposits have been 
buried beneath younger alluvial sediments. 

.Although the lake sediments are generally fine 
grained. Indicating deposition in relatively quiet 
waters, coarse, well-sorted deposits could have 
.̂ ormed along the eastern border of the lake as a 
result of reworking of the flanking alluvial sedi
ments. The permeability of the lake deposits is usu
ally low because of rheir predominantly fine-grained 
texture. Consequently, wells drilled into these de
posits will yield relatively small quantities of w-ater. 

The origin and extent of the lake in which these 
deposits formed are discussed under "Subsurface 
geology." 

QUATERNARY SYSTEM 

Reeent Series 

Stream deposits, predominantly sand and gravel, 
crop out along the banks of creeks in the area. These 
deposits generally are fairly well sorted. Wells dug 
along Costilla Creek derive their water largely from 
floodplain sediments deposited by this creek. The 
thickness and extent of these deoosits are not known. 

S U B S U R F A C E G E O L O G Y 

Owing to the different water-bearing capacities 
of the alluvial sediments, the andesite-basalt lavas, 
and the lake deposits, the subsurface .-ciations be
tween these rocks directiy affect the rate and direc
tion of ground-water movement. The .-clatlons of 
these rocks to each other are therefore uifcusscd with 
special reference to the subsurface -.zeoioey of Sun
shine N'alley. 

Beneath tho lava-capped plateau, the iava flows 
and associated ash beds accumulated one upon 
another to thicknesses ranging from 45 to more than 
600 feet. These overlie the alluvial sediments, and 
there is no evidence of interbedding of the sediments 
and the lava beneath the plateau. 

East of the Rio Grande the lava ilows have been 
buried beneath alluvial .sediments and are locally 
interbedded with them. During periods of volcanic 
activity the alluvial sediments derived irom ihe San
gre de Cristo .Mountains were partially buried be
neath vast sheets of lava derived from the west. 
With the cessation of volcanic activity the lava 
flows were In turn buried beneath detritus. In such a 
manner the lava flows and the alluvial sediments, 
which largely compose the Santa Fe .Toup. were 
interbedded along the mountain front. Tills Inter-
beddine is clcariv seen in the Rio Grande Canyon 

at Dunn Bridge (fig. 2). To the north, opposite 
Sunshine Valley, only lava flows are seen in the can
yon. Well loes (table 7) show, however, that the 
iava and alluvial sediments are interbedded cast and 
southeast of Ute Mountain. 

Since the last period of volcanism the lavas cast 
of the Rio Grande Canyon have been largely buried 
beneath the alluvial sediments that underlie the 
piedmont alluvial plains. In Sunshine Valley, the 
lava crops out in a narrow strip, half a mile to a mile 
wide (pi. 1). which borders the Rio Grande Canyon 
on the cast. Elsewhere in the valley the lava is 
buried beneath the alluvial sediments. 

Knowledge of the extent of the lavas beneath 
the valley is derived from the loes of w-ells and dam-
site test holes. Figure 8 is a structure contour map. 
prepared from logs, showing the altitude of the up
permost lava daw encountered during the drilling of 
wells and test holes In the southwest quarter of the 
valley. The structure contours clearly show that the 
lava strikes nearly north-south and dips eastward. 
The plain, under which the lava Is buried, slopes 
westward: consequently, the depth to the lava in
creases toward the Sangre de Cristo Mountains. The 
lava was encountered at a depth of 102 feet below 
land surface in test hole 30.12.33.220. 1.5 miles east 
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streams also head in the Sangre de Cristo .Mountains 
but. unlike the above-mentioned streams (Costilla 
Creek. Latir Creek, Rio del Medio. Rio Primero. 
and Cafiada Pifiabete), they flow in a valley incised 
100 to 200 feet below the surface of the piedmont 
alluvial plain rather than upon the surface of the 
plain. Red River shows an appreciable gain in flow, 
in large part from springs on the north and south 
banks, betw-een its mouth and a point about 7 miles 
upstream, at the junction with Cabresto Creek. In 
its lower reaches Cabresto Creek also receives part 
of its flow from ground water. The accretion to Red 
River is discussed more fully under the section 
in this report on ground-water accretion to the Rio 
Grande and Red River. 

IRRIGATION CANALS AND DITCHES 

Acequia .Madre. Cerro Canal. Cerro community 
ditch, and Llano ditch (pi. 2) are the major Irriga
tion watercourses that divert water from the 
perennial mountain streams. The first two divert 
water from Costilla Creek: the Cerro community 
ditch intercepts water from Latir Creek. Rio del 
Medio, and Rio Primero: and Llano ditch diverts 
from Cabresto Creek. .Xumerous minor ditches (not 

labeled on pi. 2), including .Mesa ditch. Middle 
ditch. .Alire ditch, and the .Xew .Mexico branch of 
the Cerro Canal, divert water from the ditches 
named. Within the State the network of ditches is 
largely limited to the northeastern and south
eastern corners of the valley. In Colorado sur
face water is applied to much of the land in the 
vicinity of Garcia and Jarosa. Tne quantity oi water 
flowing In the ditches depends upon the season of 
the year and the amount of water released from 
storage in Cabresto and Costilla Reservoirs. During 
the 1955 irrigation season (May-September), .Acequia 
Madre. Cerro Canal, and Llano ditch transported 
respectively about 4,600, 11,700 and 2,000 acre-feet 
of w-ater past their points of intake. The flow in 
these ditches during the winter is negligible. The 
flow in the Cerro community ditch during the 1955 
irrigation season was greater than the 3,200 acre-
feet diverted from Latir Creek by the amount of un
measured Intake from Rio Primero and Rio del 
.Medio. The flow of Latir Creek is diverted into this 
ditch the year round. iXone of these ditches are lined 
to prevent the loss of water through seepage. The 
ditches are commonly floored with sand and gravel 
and serve as excellent sources of artificial recharge 
to the ground-water reservoir. 

G R O U N O - W A T E R R E S O U R C E S 

SUNSHINE VAUEY 

Ground water beneath Sunshine X'alley occurs 
within the alluvial sediments that largely underlie 
the piedmont alluvial plain, and within lava flows 
that underlie and arc interbedded with the alluvial 
sediments. .Most w-ells derive their water from the 
alluvial sediments that floor the vaiiey. Ground 
water within these sediments is generaiiy found at 
depths ranging from 2 to 90 feet in the southern half 
of the valley and from 50 to 271 feet in the northern 
half. Several dam-site test holes and several irriga
tion wells have been drilled into the iava. and the 
wells derive all or part of their water from that rock. 
Water within the lava is tapped by wells at depths 
raneing from 90 to 231 feet below the land surface. 

Wells dug along the banks of Costilla Creek de
rive their water chiefly from the alluvium of Recent 
age deposited by this creek. 

Water in Alluvial Sediments 
Occurrence 

The alluvial sediments form the principal aquifer 
within the valley. They underlie most of the valley 
(see pi. 1) and contain large quantities of ground 
water of excellent quality. For many years prior to 
the recent development of ground water for irriga
tion, water within these sediments vvas used for 
stock and domestic purposes. The quantity of water 

pumped from this aquifer for irrigation now greatly 
exceeds all other uses. 

The depth to water within the alluvial sediments 
varies considerably in different parts of the valley. In 

C
ite southern half of the valley, water levels are rela-
tively shallow, ranging from 2 to 90 feet below land J 
surface. In T. 30 N.. R. 12 E.. the water table is 
within 50 feet of the land surface. It nearly parallels 
the land surface throughout this township, and con
sequently the depth to water does not increase 
toward the east despite the rise of the land surface 
in that direction. Plate 3 shov̂ -s the relation of the 
water table to the land surface across the center of 
this township. In sees. 1, 14, 15, and 23 the land 
surface and WBt6r table converge, the upper surface 
of the zone of saturation approaching to within 2 
feet of the land surface. The water table in these 
sections is at the land surface in several places where 
watering holes have been dug. One of these holes 
or pits, in the NW'/i sec. I, ser\-ed as a watering hole 
in stagecoach days. 

^In the immediate vicinity of Cerro, and south
ward to Questa. water levels range from 60 to 157 
feet below the land surface. In this area the land 
surface rises toward the mountains and toward the 
low topographic divide separating the two villages 
at a gradient greater than that of the water table, 
resulting in greater depths to water in those wells 
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may be expected from several feet of highly fractured 
saturated lava. The pressure tests conducted on the 
test holes show clearly, however, that a large varia
tion exists in the water-transmitting capacity of the 
lava. In Costilla dam-site test hole 1. for example, 
several zones, ranging from 10 to 20 feet in length, 
accepted no water under pressures of iOO pounds. 

The possibility of obtaining from the iava suffi
cient water for Irrigation has not yet been determined 
adequately by drilling but appears to depend 
directiy upon the extent of fracturing encountered by 
a weil. A weil penetrating several hundred feet of 
saturated lava might tap several highly fractured 
zones capable of yielding laree quantities oi water. 
The yields of adjacent wells might differ consider
ably, however. Sufficient water from the lava for 
stock and domestic needs is considered a certainty. 
Stock wells on the lava-capped plateau west of the 
Rio Grande, which derive their water from saturated 
lava, reportedly were tested with a bailer at 25 to 
30 gpm. 

Chemical quality of the water 

Ground water within the lavas is of satisfactory 
chemical quality for all usual purposes and closely 
resembles that within the alluvial sediments. Table 
8 lists the chemical analyses of water samples from 
three sprines that issue from lava in the Rio Grande 
and Red River Canyons and from a stock well on 
the lava-capped plateau. The hardness of the sam
ples ranged from 63 to 100 ppm. 

Relation of Water in Alluvial Sediments to 
Water in Andesite-Sasalt 

Ground water has been shown to occiur in both 
the alluvial sediments and the andesite-basalt lavas. 
The absence of springs at the surficial contact of the 
alluvial sediments and the lavas, plus the similarity 
in chemical composition of the water in the lava to 
that in the overlying alluvial sediments, indirectly 
indicates that water from the sediments moves into 
the underlying lava. 

Water is heard running or cascading constantly 
into wells which have penetrated both saturated 
alluvial sediments and lava flows. This phenomenon 
is e.xhibited in irrigation wells drilled east and south
east of Ute Mountain. Well 1.74.24.244a. for ex
ample, was drilled through a lava flow, between 276 
and 290 feet, then into more alluvial sediments to 
a depth of 475 feet, where lava was again encoun
tered. The water level in this well on July 12. 1955. 
was 197.9 feet below the ground. Water is always 
heard cascading into this w-ell. Irrigation well 1.-
74.24.244. 320 feet north of well 1.74.24.244a. was 
drilled through alluvial sediments to a depth of 276 
feet and was completed at the top of a lava flow. 
The depth to water in this well on the same date was 
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195.9 feet below the land surface. Water is not 
heard running into this well. .A difference of 2.3 
feet exists in the altitude of the ground surface at the 
two wells; when referred to the same datum the 
water level in the 475-foot well was 4.3 feet below 
that In the shallower well. On the date of measure
ment water was entering the deep well at a depth of 
193.6 feet and cascading to a depth of 197.9 feet. 
Other irrigation wells, among them wells 2.74.2.222. 
2.74.12.121, 2.74.12.122. and 31.12.35.123. exhibit 
this phenomenon. 

Although many of the dam-site test holes pene
trated both alluvial sediments and lava, water is not 
heard cascading into these holes. This is because the 
water \viihin the alluvial sediments is sealed off 
from the water in the lava through the utilization of 
double casings. 

The water levels often drop sharply within the 
casings after the drill has penetrated lava. This was 
best exhibited in irrigation well 30.12J2.444 and in 
test hole 30.12.23.122. The irrigation well was 
drilled through 137 feet of alluvial sediments and 62 
feet of lake deposits before encountering lava at 199 
feet. Water in the alluvial sediments was at a depth 
of 18 feet. The lava was penetrated to a depth of 
250 feet. During drilling to this depth the water 
level within the casing dropped sharply and water 
cascaded into the well from the 18-foot level. This 
led the driller to believe that all water had been lost 
into cavities within the lava. The hole was then ce
mented back to the 199-foot level. The water level 
in this well on August 31, 1955. was 20 feet below 
land siurface. 

Test hole 30.12.23.122 first encountered ground 
water within the alluvial sediments 11 feet below 
ground level. .At a depth of 110 feet lake deposits 
were encountered, and at a depth of 212 feet lava 
was encountered (see log, table 7). Between 232 
and 240 feet, while the drill was still in lava, the 
water level in the casing dropped from 11 to 45 feet 
and water began cascading into the well from sat
urated sediments above the 45-foot level. No water 
is now heard running into this well, as the water 
within the alluvial sediments has been cased off. 

The above-described phenomena reflect a differ
ence in head between the water in the alluvial 
sediments and that in the underlying lava. The hy
drologic environment and the probable cause of 
this head difference are discussed below with refer
ence to figure 9. which generalizes conditions en
countered in several dam-site test holes. 

Part C of figure 9 illustrates a test hole in which 
ground water was encountered under water-table 
conditions within the alluvial sediments and was 
completed just above a lava stratum. The fractures 
In the top of the lava stratum are filled with sedi
ments. Ground water within the alluvial sediments 
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moves to the left toward a point of discharee not 
shown on the diagram. Within the lava stratum 
a zone of saturation exists in which water also 
moves to the left toward a point of discharge. Water 
within the lava is under subnormal head, for the 
water levels in wells tapping this rock stand below 
the water table within the alluvial sediments. Con
sequently, water moves downward from the sedi
ments into the lava. This downward movement is 
retarded by the upper portion of the lava flow- where 
the fractures have been rilled by clay. sand, and 
gravel. Where the iava is directly overlain by the 
lake deposits, as In the western two-thirds of T. 30 
N., R. 12 E.. these deposits assume importance in 
retarding downward percolation. .Although down
ward movement of water from the upper zone of 
saturation into the lavas occurs, ground water within 
the alluvial sediments moves laterally also, toward 
points of lower altitude. 

The upper body of water within the alluvial 
sediments. Illustrated in figure 9C. is considered to 
be scmiperchcd with respect to the lower body 
within the lava. Xo unsaturated rock is present be
tween them and each is considered part of the same 
zone of saturation. The upper portion of the lava 
stratum, whose fractures have been filled with sedi
ments and which in effect separates the two sat
urated zones by retardine the movement of water 
between them, may be called a negative confining 
bed or stratum. The concept of a lava flow- serving 
as a negative confining bed appears somew-hat am
biguous in the light of previous references to the 
high permeability of the rock. However, the upper 
portions of the numerous fractures in a flow have 
been filled with clay. sand, and gravel upon burial 
beneath the alluvial sediments, and it is understand
able that the permeability of this rock is reduced 
locally. If the surface of the lava has been exposed to 
the elements for a lencth of time, the clayey 
weathering product of this rock also reduces its 
permeability somewhat. Where lake deposits overlie 
lava they also function as negative confining strata. 
Meinzcr (1923. p. 40) defines such a stratum as 
"one that prevents or retards downward movement 
of ground water where the overlying water has 
sufficient head to produce a resultant downw-ard 
pressure.' 

The amount of downward leakage through the 
negative confining beds must be appreciable to 
maintain constant saturation of the undcrlyine zone. 
If the negative confining stratum were impermeable. 
the w-ater in the lower zone of saturation. If not 
recharged from another source, would drain to the 
level of its outlet: this would produce a zone ol 
aeration between the upper and lower saturated 
rocks and the water in the alluvial sediments would 
be perched. Usually such a condition does not exist 
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in the valley. The generalized hydrologic conditions 
discussed, and illustrated by figure 9C. exist within 
the vaiiey wherever saturated lava underlies or is 
interbedded with saturated alluvial sediments. 

If the well shown in figure 9C were deepened 
and drilled through the negative confining bed into 
the lower saturated zone within the lava, the water 
in the casing -.vould drop below its original level 
(fie. 9D). Water flowing through casing slots into 
this well from the upper level would then cascade 
inside the casine to a lower level. In effect, the well 
would represent a large artificial fracture cutting the 
negative confining layer that separates the upper 
zone oi saturation from the lower. Drainage from 
the upper to the lower zones in the vicinity of the 
well would immediately take place through the well 
casing at a rate much greater than that occurring 
under natural conditions through the negative con
fining layer. The amount oi drop in water level in 
the wells is proportional to the difference in head 
between the two zones of saturation and their rela
tive permeabilities. Examples of wells that exhibit 
the conditions portrayed by figure 9D were cited 
at the beginning of this discussion. 

The situation illustrated in figure 9£ shows the 
manner in which a double casing was used in test 
holes to isolate the water within the lava from that 
within the alluvial sediments. It shouid again be 
noted that the water level within the lava stands 
within the casing at a point above the top of the 
lava but below- the water table within the alluvial 
sediments (and also below the level given by fig. 
90) . The significance of this Is threefold: (1) No 
zone of aeration exists between the upper and lower 
saturated zones. If such a zone existed the water 
level in the lava would be beneath the bottom of 
the confining strata. (2) The water in the lower 
zone of saturation is under hydrostatic pressure, for 
;he water level stands above the bottom of the con
fining layer. (3) The head of the water in the lava 
is less than that within the alluvial sediments and 
iherefore constitutes a subnormal pressure head. 

Difference In head between the water within the 
alluvial sediments and that within the lavas is at
tributed to a difference in the permeability of these 
rocks, to the existence of a confining layer, and in 
part to the low- outlet level of the water in the lava. 
The movement of ground water through lava is 
predominantly by way of fractures and through 
passageways along bedding planes. The fractures 
are comparatively large and when open offer little 
impediment to ground-water movement. The gra
dient or head difference required to transmit water 
through the lava is therefore small. Ground water 
moves in the alluvial sediments through small spaces 
betw-een the individual grains and consequently 
meets much resistance. .A steeper gradient is re-
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quired to move an equal quantity of water through 
such a stratum. It is therefore apparent that the 
subnormal pressure head within the iava is due pri
marily to the greater permeability of that rock, 
which is reflected by the low- gradients under which 
the ground water moves. The steeper ground-water 
gradients within the alluvial sediments reflect the 
lower permeability of this rock. 

iXot every well that pierces a lava stratum be
neath saturated alluvial sediments contains water 
under subnormal pressure head. Well 2.74.11.222, 
for example, was drilled through two iava flows. 35 
and 45 feet thick, sandwiched between alluvial 
sediments. No water is heard ;ascading into this 
well nor did the water level reportedly drop in the 
casing below the depth at which it was first en
countered. The apparent absence of semiperched 
conditions at this locality probably indicates that 
the lava flows penetrated were not fractured to an 
extent sufficient to transmit water rapidly. Where 
the alluvial cover is thin and the discharge point 
within the lava is nearby, as in the vicinity of well 
30.12.21.111. the downward seepage of water is 
insufRcicnt to saturate the lava and a zone of 
aeration separates the two aquifers. .Most wells and 
test holes penetrating lava beneath saturated al
luvial sediments, however, have exhibited a drop 
in water level in the casing and a resulting cascade, 
provided the semiperched water has not been 
cased out. 

The relation of the water v%ithin the alluvial 
sediments to that within the lavas may be sum
marized as follows. Beneath the water table, within 
the zone of interbedding of alluvial sediments and 
lava, downward movement of ground water from 
the alluvial sediments to a zone of saturation within 
the lava takes place through a negative confining 
layer represented by sediment-filled cracks in the 
upper part of the lava or by lake deposits. Tnis 
downward movement is in response to a difference 
in head betw-een water within the alluvial sedi
ments and that within the lava. .Movement through 
the negative confining layer occurs at a rate not fast 
enough to drain the overlying alluvial sediments 
completely but sufHcient to saturate the iava. Two 
main zones of saturation result, one above the re
tarding stratum or negative confining layer, the 
other below. The upper zone is semiperched with 
respect to the lower. Wells drilled through the con
fining layer and open to both zones accelerate the 
downward movement of the semiperched water by 
giving it free access to the underlying zone of sat
uration. The water levels in such wells usually drop 
after the confining layer is penetrated and water 
cascades into the well from the semiperched 
water bodv. 

Recharge 

Recharge to the ground water in Sunshine Val
ley is derived from the perennial streams and related 
irrigation ditches, arroyo flood flows, direct infil
tration of precipitation, and infiltration of water 
pumped for irrigation. 

Recharge to the ground-water body from surface 
water is w-ell illustrated in the vicinity of the villages 
of Costilla and Cerro, X. Mex. Here water levels 
in wells dug or drilled along the banks of creeks and 
ditches fluctuate widely with the quantity oi surface-
water runoff and consequently with the season of 
the year. The depth to water in wells along the 
banks of Costilla Creek is in many places within 20 
feet of the land surface during the summer, when 
more than 71 percent of the runoff occurs at the 
gaging station 2 miles southeast of the village. Dur
ing the winter the water levels lower rapidly and 
many shallow wells go dry. The seasonal fluctuations 
of water level in several of these wells is reportedly 
in excess of 10 feet. Surface-water losses apparently 
supply the water to wells dug along this creek. 

The shape of contours on the water table around 
Costilla (see pi. 2) is a further indication that Cos
tilla Creek recharges the ground-water body. The 
contours adjacent to the creek are convex dowTi-
stream. as is common with a "losing" or "influent" 
stream. The elevation of the water table, as shown 
by the contours, is highest adjacent to the creek 
and progressively lower In a westerly direction, in
dicating that the ground water is moving westward 
away from the creek. .Most of the recharge from the 
creek probably takes place in .Xew Mexico and the 
area just north of the State line, for, owing to 
diversions, the creek is often dry a few miles north 
of the Colorado-New Mexico line. Recharge from 
Costilla Creek is principally to the alluvium of 
Recent age which underlies and borders the creek, 
but it eventually reaches the underlying alluvial 
sediments. Recharge to the ground-water body from 
the other perennial streams in the region occurs in 
a manner similar to that from Costilla Creek. 

Ground-water recharge from losses from irriga
tion ditches in the Costilla area is illustrated by the 
fluctuations of water level in well 1.73.10.431. on 
the north side of Cerro Canal. The water level in 
this dug well in July 1955 was 33 feet below the 
land surface at an altitude of 7.760 feet, higher than 
the water levels in adjacent wells, indicating a 
ground-water mound or ridge or possibly a perched 
or semiperched zone beneath the canal in the vi
cinity of the well. Water must be lost from the 
canal. Furthermore, this well reportedly goes dry 
after the growing season, presumably in response to 
a decrease of flow in the canal. SuiRcient wells to 
delineate the extent of the ground-water mound be
neath the ditch were not available. Loss of water 
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from the gravel-floored canal probably takes place 
along its entire length. 

Recharge from irrigation ditches occurs in the 
vicinity oi Cerro also. The water levels in several of 
the wells visited here reportedly fluctuate widely 
with the season; some of these welis go dry during 
the winter. Well 29.13.18.111 is within a few 
hundred feet of Cerro community ditch. Tne water 
surface in this well in August 1955 was 17 to 62 
feet higher than water levels in surrounding weils. 
suggesting a ground-water mound beneath this vvell 
created by seepage from the Cerro community ditch 
and a nearby ditch. The altitudes of the water table 
at this and several nearby wells served to delineate 
approximately the extent of this area of high water 
levels. This mound is outlined on plate 2 by the 
configuration of the 7.500-foot contour. Because of 
the rapid response of water levels in wells bordering 
the ditches to the quantity of water flowing through 
the ditches, the extent of this ground-water mound 
will vary widely with the season. 

The amount of water lost from the perennial 
creeks and the irrigation ditch network in the 
region is probably great. .A series of measurements 
made on Cerro Canal by the New Mexico State 
Engineer in the early 1930's (1932. p. 88) showed 
that 83 percent of a flow of 8 cubic feet per second 
(cfs) was lost before the water reached the irrigated 
land. The length of the ditch gaged was not given. 
This loss, of course, consisted of seepage loss plus 
evaporation. It would seem that the ditches and 
canals lose a larger percentage of water through 
seepage than do the creeks. The flow- in many of the 
ditches is intermittent, being regulated by the season 
and by allotments. Whenever water is diverted to a 
ditch or canal after a period of nonuse. the siit is 
flushed out and the permeability of the bottom of 
the water-course is thus increased. Tne creeks, on the 
other hand, probably have a fine sand and silt layer 
flooring their beds which hinders seepage most of the 
time. This is more likely true of Costilla Creek than 
of the other perennial creeks in the region, for its 
gradient, -.vithin the region studied, is much less 
than the others. 

Some recharge from ephemeral creeks to the 
alluvial sediments at the foot of the Sangre de 
Cristo Mountains also must occur during the sum
mer, after heavy rainfall. 

Practically all the recharge surface water from 
the sources discussed replenishes the alluvial sedi
ments and alluvium of Recent age. as these rocks 
underlie most of the areas traversed by the creeks 
and ditches. Recharge to the lava aquifer by surface 
water occurs at infrequent intervals, when the run
off in Costilla Creek and Cerro community ditch is 
of sufficient magnitude to reach the western ex

tremity of the valley, where the lavas are exposed 
at the surface. 

The discharge of Latir Creek. Llano ditch, and 
Costilla Creek (see table 2) at their points of 
entrance into the valley indicates the magnitude of 
potential recharge from surface water to the ground
water body beneath the valley. The combined aver
age discharge of the creeks and ditch for the period 
1948-55 is 31.300 acre-feet per year. The surface-
'.vater flow- over the valley exceeds this quantity by 
the uneaged flow of Rio Primero. Rio del Medio, 
and Cafiada Pii^abete and that occurring in the 
small canyons after heavy summer rains. The dis
charge of Cabresto Creek, except that diverted by 
Llano ditch, is largely carried beyond the confines 
of the valley and therefore is not included within 
the 31.300 acre-feet. The total runoff from the 
sources enumerated is usually completely con
sumed within the confines of the valley through in
filtration, evaporation, and transpiration, although 
some runoff occasionally reaches the Rio Grande 
through Cerro community ditch and Costilla Creek. 
The runoff that seeps through the alluvial sediments 
to the vvater table may be conservatively estimated 
to be about one-third of the total runoff, or about 
10.000 acre-feet per year. It appears unlikely that 
surface-water losses attributable to infiltration would 
exceed half the surface flow. If the ungaged flows 
of Rio Primero. Rio del Medio. Canada Pifiabete. 
and other tributaries also are considered, the total 
annual recharee from surface flows is probably 
more than 10.000 acre-feet. 

Recharee also occurs directly from precipitation. 
This recharge is derived principally from snowfall, 
which constitutes 30 to 40 percent of the annual 
precipitation, as most of the rainfall occurs during 
the summer when evaporation, transpiration, and 
soil-moisture deficit are greatest. Local ponding of 
runoff from summer rains, however, should also be 
considered as a potential source of recharge. 

Ute and Guadalupe .Mountains are composed 
largely of highly fractured andesite-basalt lava, and 
a significant part of the precipitation on these vol
canoes probably percolates to the ground-water body. 
The volcanoes rise respecuvely 10,151 and 8,735 feet 
above sea level and approximately 2,600 and 1,200 
feet above the adjacent valley floor, and undoubtedly 
induce greater precipitation upon their flanks and 
peripheries than the 13 inches recorded within the 
valley at Cerro. 

An approximation of the amount of recharge 
derived from precipitation on the valley floor and 
on the slopes of the volcanoes can be made on a 
basis similar to that used in studies by Theis (1937, 
p. 564-568) of the Llano Estacado portion of the 
southern High Plains. Estimates by Theis of the 
annual recharge from precipitation were based on 
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three different quantitative approaches and ranged 
from about O.l to 0.7 inch where the mean annual 
precipitation was about 16 inches. His estimates 
were derived largely from geologic and hydrologic 
data collected in Roosevelt and Lea Counties, N. 
.Mex. The average annual temperature in these coun
ties is approximately 15' F higher than at Cerro. 
The evaporation opportunity on the plains accord
ingly is much greater than that in Sunshine Valley. 
In addition, the percentage of precipitation occurring 
as snowfall is negligible in the southern counties but 
is about 30 to 40 percent in Sunshine \'ailey. The 
snow which intermittently blankets the vaiiey dur
ing the winter is conducive to a greater rate of 
recharge than that afforded by rainfall, for melting 
of a snow cover simulates a continuous downpour of 
rain, which is not dissipated immediately by evapo-
transpiration. Finally, recharge in the two southern 
counties is greatly hindered by the presence of a 
continuous highly impermeable caliche zone be
neath the surface. No such zone exists in the alluvial 
sediments of Sunshine Valley. Recharee from precip
itation in Sunshine Valley is therefore considered 
to be appreciably greater than that in Lea and 
Roosevelt Counties and probably averaees at least 
1 inch annually. 

If the annual recharge in Sunshine \'ailey Is 1 
inch, every 12 acres will receive an acre-foot of re
charge annually. The valley. Guadalupe .Mountain, 
and Ute Mountain cover an area of approximately 
110.000 acres. .Annual recharge from precipitation on 
the valley and on the two extinct volcanoes may 
therefore approximate 10.000 acre-feet. This estimate 
of recharge, like that of recharge from surface waters, 
w-as arrived at Inferentially and therefore indicates 
only the order of magnitude. 

Some ground-water recharge must occur also 
from irrigation ditches and from irrigated land. 
Return of well water, the magnitude of which is 
unknown, is not natural recharge and in effect rep
resents a decrease in pumpage. 

In summary, recharge to the ground water be
neath Sunshine Valley is derived primarily from 
water losses from perennial creeks and related irri
gation ditches and from precipitation, the total being 
of the order of 20.000 acre-feet a year. The recharge 
from surface waters is estimated to be In excess of 
10.000 acre-feet annually, and recharee from pre
cipitation is estimated to be not less than i 0.000 
acre-feet. The recharge is primarily to the ground
water body within the alluvial sediments which arc 
at the surface over most of the valley. Recharge to 
the lavas within the valley occurs predominantly 
through leakage from the overlying saturated allu
vial sediments, and to a lesser extent from precipita
tion on Ute and Guadalupe Mountains. 
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Movement and Discharge 

Ground water in Sunshine Valley generally 
moves from areas of higher elevation, the main areas 
of recharge being at the base of the Sangre de 
Cristo Mountains on the east side of the valley, co 
those of lower elevation, the discharge areas along 
the Rio Grande. The ground water initially moves 
in a westerly direction through the alluvial sedi
ments, which underlie most of the areas receiving 
recharge, and discharge into the iava. It then moves 
through the lava and discharges into the Rio 
Grande as spring flow. The gradients under which 
the water moves through the sediments range from 
only a few feet to 100 feet to the mile: the steepest 
gradients occur beneath the recharge areas and east 
of Ute .Vlountain. but in most of the valley the 
gradients are less than 50 feet to the mile. 

The gradient and direction of ground-water 
movement within the alluvial sediments are altered 
in the northwestern quarter of the valley, around 
the periphery of Ute .Mountain. East and southeast 
of this volcano the alluvial sediments and lava flows 
are interbedded. There is no evidence of lake de
posits. As the ground water moves westward from 
the areas of recharge and approaches the contact 
between the alluvial sediments and the lava floxvs. 
its gradient increases sharply. The contours on the 
water table (pi. 2) show that within a zone of 1 
mile to I'/i miles wide along the east periphery of 
Ute Mountain the water table drops from an altitude 
of 7.450 feet in the alluvial sediments to an altitude 
of 7.325 feet in the lava flows. The sharp change In 
slope represents a change in the hydrologic condi
tions under which the ground water occurs. Within 
the zone of Interbedding. ground water in the allu
vial sediments drains into the underlying lava. The 
amount and rate of downward movement of the 
water probably increases greatly toward the base 
of the volcano, for the percentage of lava in the zone 
of interbedding increases as the volcano is ap
proached. Eventually all the water in the alluvial 
sediments drains into the lava. The increase in slope 
of the water table along the periphery of the vol
cano thus reflects ground-water drainage from the 
alluvial sediments toward lower levels within the 
lava flows. 

The direction of ground-water movement in the 
vicinity of the volcano also is influenced by sub
surface conditions. Movement of ground water from 
tho recharge areas is principally westward. However, 
along the periphery of Ute Mountain, the contours 
representing the altitude of the upper surface of the 
zone of saturation (pi. 2) curve around this volcano, 
indicating that the water within the alluvial sedi
ments is moving toward Ute Mountain from the 
north, nonheast. and southeast as well as from the 
cast. The direction of movement is practically at 
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right angles to the contact of the lava and the 
alluvial sediments, as is shown by the similarity in 
the shape of the water-table contours surrounding 
the mountain and the geologic contact of the lava 
and sediments shown on plate 1. Ute .Mountain thus 
appears to serve essentially as a huge infiltration 
gallery. Water within the alluvial sediments drains 
toward this mountain from the north, east, and 
south and is discharged into the lava. 

Guadalupe Mountain also appears to act as an 
infiltration gallery. The 7,450-foot contour of the 
water table in the alluvial sediments east and north
east of this extinct volcano indicates that ground 
water within the sediments moves direcdy toward 
this mountain. 

In the southern half of the valley the gradient 
of ground water within the alluvial sediments is not 
noticeably altered by semiperched conditions. Water 
moves westward from the areas of recharge toward 
the Rio Grande. No significant change in gradient 
occurs within the alluvial sediments above the lava 
flows. In the westem two-thirds of T. 30 N., R. 12 
E., lake deposits overlie much of the lava and are 
themselves overlain by partly saturated alluvial sed
iments. Here the negative confining layer, separating 
the zone of saturation within the alluvial sediments 
from that within the lavas, is represented not only 
by sediment-filled fractures in the upper part of the 
lava flows but also by lake sediments of low perme
ability. Downward leakage of ground water from 
the alluvial sediments into the lava is consequently 
retarded to a greater extent here than in the north
western quarter of the valley; therefore, the gradient 
of the water table within the alluvial sediments 
above the lava does not increase westward even 
though semiperched conditions exist. 

West of the geologic contact of the alluvial sedi
ments and the lavas in T. 30 N. (pi. 1). the water 
table is within the lava at an altitude nearly the 
same as that of the Rio Grande. (See pi. 3.) East 
of this contact, water in the alluvial sediments 
which has not drained into the lavas probably cas
cades into the lava at or near its contact with the 
alluvial sediments. This is indicated by the absence 
of springs in the box canyons tributary to the Rio 
Grande Canyon. 

Although the lavas in the valley serve as the 
principal means of discharge for ground water from 
the alluvial sediments, some ground water also dis
charges from these sediments in the south-central 
part of the valley through evapotranspiration. 
Within a narrow strip 5 miles long and a quarter 
to half a mile wide in the south-central part of the 
valley, the water table is within 2 to 20 feet of the 
surface. This strip trends north-south and extends 
through sections 1. II. 12. 14. 23. and 26 of T. 30 
N., R. 12 E.. encompassing an area of approximately 

3 square miles. The water table in several watering 
holes in this zone is only 2 to 3 feet below the ground 
surface. The proximity of the water table to the sur
face is conducive to discharge of ground water 
through evaporation and transpiration. Evaporation 
occurs directly from the surfaces of the watering 
holes and from the capillary fringe, and transpira
tion occurs through use of the ground water by 
vegetation. The magnitude of the evapotranspiration 
in this zone is not known. 

Wells into which water cascades also may be 
considered as points through which ground water 
discharges from the alluvial sediments or as sources 
of artificial recharge to the lava. If numerous wells 
with casings perforated in the sediments were to 
pierce the negative confining stratum, drainage into 
the lava would be increased and water levels in the 
semiperched water body in the alluvial sediments 
would be lowered. 

Water that seeps into the lava from sediments 
moves in various directions toward the Rio Grande, 
Into which it discharges (fig. 10). In the southem 
half of the valley and beneath Guadalupe Moun
tain ground water in the lava moves westward and 
southwestward toward the Rio Grande, which has 
Incised its bed below the water table. Ground water 
moves through the lava under gradients ranging 
from 10 to 100 feet to the mile. The range in 
gradients apparently is due largely to the profile 
of the river. The lowest gradients, 10 to 25 feet to 
the mile, occur in T. 30 N., R. 12 E.. through which 
the river flows under a gradient ranging from less 
than 10 to nearly 20 feet to the mile. Opposite 
Guadalupe Mountain the gradient of the river 
ranges from about 15 to 100 feet to the mile and the 
slope of the water table toward the river and ac
cretion to the river are greater. This increase in 
gradient represents an adjustment to the lowering 
of the discharge point. A similar increase in the 
gradient of the water table occtu-s west of the river. 

Ground water within the lava in the northem 
half of the valley moves under very low gradients. 
Between the proposed State line dam site (4>/2 miles 
north of the Colorado-New Mexico line) on the 
north and about 2 miles downstream from the pro
posed Ute Mountain dam site on the south, and in 
a strip 4 to 5 miles wide on either side of the can
yon, the water table in the lava is below river level. 
.At the proposed State line dam site the water table 
is 66 feet below the river (Sloan. 1938. p. 516) and 
at the proposed Costilla dam site, about 40 feet. East 
of Ute Mountain ground water within the zone of 
Interbedding of the lava and alluvial sediments is 
respectively 50 and 31 feet below river level in wells 
1.74.15.224 and 1.74.23.222. The shape of the water 
table where it lies below river level is that of a 
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broad, flat trough, as is indicated by the 7,325-foot 
contour (pi. 2). 

About 2 miles dow-nstrcam from the proposed 
Ute Mountain dam site the river intercepts the water 
table and springs appear in the canyon. Ground 
water moves throueh the lava toward this point of 
initial discharge from the east. west, and north under 
low gradients. Because of the low- gradient of the 
water table In the lava, it was necessary to change 
the contour interval in order to represent the water 
table within this rock on piate 2. Between the 7.335-
foot contour in Colorado and the 7.325-foot contour 
in New .Mexico, the water table slopes 2.5 feet per 
mile in a southerly direction. Between the 7.325-foot 
contour and test hole 31.12.31.140 the southward 
slope of the water table along the Rio Grande is 2 
feet to the mile. In the same stretch the gradient of 
the river exceeds 8 feet to the mile. These low 
gradients of the water table and the highly frac
tured nature of the lava are indicative of the rela-. 
tively high permeability of the lava. 

The wide, troughlike shape of the water table 
around Ute Mountain indicates that the rocks un
derlying this area are of relatively high permeability. 
It would appear that the peripheral zone rather 
than the core of the mountain has the greater per
meability. In addition to the fractures that formed 
in the lava during solidification of the rock com
posing this volcano, each eruption w-ould of itself 
shatter and fracture the solidified flows around the 
periphery of the vent(s) through which the molten 
rock reached the surface, thereby increasing the 
permeability of the peripheral rocks. The water 
levels in wells 1.74.23.222 and 1.74.15.224 east of 
the volcano, test holes 1.74.6.400 and 1.74.7.111 
northwest of the mountain, and wells 32.11.23.430 
and 31.11.16.333 west of the volcano are at practi
cally the same altitude, showing that ground vvater 
moves through at least the periphery of this volcano 
with little impedance. 

Ground water similarly moves through the peri
pheral zone, if not the core of Guadalupe Mountain. 
The water levels in three of the proposed Chiflo 
dam-site test holes (29.12.21.114. 29.12.21.411. and 
29.12.21.441), drilled about half a mile apart pn 
the western slope of the mountain, encountered the 
water table at altitudes differing by only 2 feet. The 
7,150-foot contour east of the Rio Grande essen
tially represents the altitude of the water table en
countered in these holes. .As movement of ground 
water normally is at right angles to the contours, in 
the dow-nslope direction, ground water apparently is 
moving through this volcano in a southwesterly 
direction. However, because of the irregularity of 
fractures in lava, the movement of ground water 
through these v-olcanoes at a particular place may 
not be exactly at right angles to the contours as 
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drawn, and. although direct information on the 
water conditions near the center of the mountain is 
lacking, the possibility that the water moves in a 
circuitous route, possibly through the periphery of 
the volcano, should not be overlooked. 

By way of summation, ground water within the 
alluvial sediments moves from the recharge areas 
along the east side of the valley toward the west. 
In the zone of interbedded alluvial sediments and 
lava most of the ground water in the sediments is 
slowiy dischareed into the underlying lava. Some 
discharge occurs also through evapotranspiration in 
the south-central part of the valley where the water 
table IS very shallow. Ground water \%iihin the lava 
moves from the areas of recharge, which underlie 

"saturated alluvial sediments, toward the Rio Grande. 
Into w-hich It discharges as spring flow. 

LAVA-CAPPED PLATEAU 

The lava-capped plateau lies west of the Rio 
Grande. Beneath the plateau, grouiid water occurs 
within the lava and the alluvial sediments at depths 
ranging from about 250 to 750 feet below the land 
surface. There are also isolated shallow, perched 
ground-water bodies, generally within 40 feet of the 
surface. Wells that penetrate these perched water 
bodies are usually assured of a water supply for 
only short periods each year. 

Occurrence of Ground Water 

Owing to the small number of wells drilled and 
dug into the tableland, knowledge of the occurrence 
of water is limited, and is almost wholly confined to 
the northern half of the plateau (fig. 7). 

Perched ground-water bodies — that is. bodies of 
vvater separated from the major water table in the 
reeion by a zone of aeration — at present provide a 
limited source of well water for stock and domestic 
purposes. The perched bodies commonly are in arro-
yos which are cut into the lava surface and floored 
with clay. sand, and gravel. During periods of sur
face-water runoff, generally following spring snow
melt or .summer rains, the alluvium filling the draws 
is temporarily saturated and will supply water to 
wells dug into these arroyo floors. With cessation of 
the spring snowmelt and summer rains, the alluvium 
filling the draws is no longer replenished and the 
accumulated water drains into the underlying lava. 
The water levels in wells dug into these arroyos 
then recede and the wells often go dry. This situa
tion appears generally to hold for shallow wells dug 
into the alluvium flooring Arroyo .Aguaje de la 
Petaca (fig. 7). One resident reported that when 
the clay that floors the arroyos is dug through, all 
the shallow perched water percolates downward. 

It seems probable that ground water is occasion
ally perched also by strata of volcanic ash. which in I 
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Flguio 5.1. 

Avernge annual precipitation, Taos County*, N.M., 1910-1974 

I.KCEND: .Tverage annua l p r e c i p i t a t i o n 

mean p r c c i p U . i t Ion for tlie p e r i o d ( 1 4 . 7 9 " ) 

._.J 
///'-> / ' /2d /i-.o 

* Average of Cerro, Red River, Taos, and Tres PIctlras for entire po.rlod 
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cubic feet per second (c.f.s.) - unit used to measure water flow (i.e. at a 
gaging station); equals the rate of flow in a channel with a 
one square-foot cross-section and velocity of one foot per 
second. One c.f.s. for a 24-hour period equals 86,400 cubic 
feet or 1.98 acre-feet. -TVe^ / C F * . X , = M . l 7 .-sctx.Z^^V/ 

•-'̂ '̂  '^iZi^p^'^y^c' 'TT-'^'^p, y y / v 
inch - a depth of runoff which produces a certain amount of water ner 

unit of land area; for example, twelve inches of water on one 
acre equals one acre-foot. 

Average Flows. Based on Figure 13 and on the data tables it is evident that 
almost all runoff in Taos County occurs in mountain streams. For most of the large 
upland basins the average flow is 3-10 inches/year, measured near the point where 
the stream enters the Piedmont area. In the Piedmont proper ninoff is normally 0.5-
2.0 inches/year while in the Taos Plains it is less than 0.5 inches/year. The 
following list indicates how much water would be produced from one square mile in 
each of the three natural units: 

.Mountains: 160-600 acre-feet/year 
Piedmont: 25-100 acre-feet/year 
Plains: 5- 25 acre-feet/year 

The major factor controlling runoff is precipitation, which as discussed 
previously is closely related to elevation. The following equation permits pre
diction of average runoff, if average basin elevation is known: 

Q = Antilog (0.72E - 6.19) 
1,000 

where Q is runoff in inches/year, and E is elevation in feet. This equation does 
not apply if average elevation is above about 10,500 feet. 

For the major streams gaged in Taos County, average elevation decreases 
markedly as basin area increases; therefore discharge can also be predicted as a 
function of area, a value which is easier to measure than average elevation. The 
appropriate equation is: . 

Q = 1,SS0A°-^'^ 

where Q is runoff in acre-feet/year, and A is basin area in square miles. This 
applies only to mountain drainages,not lowland arroyos. 

The effect of elevation is especially noticeable for the Rio Femando de Taos. 

According to Bureau of Reclamation data (Bureau of Reclamation, 1971), above the gaging 
station this drainage has an average elevation of 9151 feet, and a unit discharge 
of 54 acre-feet per square mile. The nearby Rio Grande del Rancho is approximately 
264 feet higher in average elevation, and has nearly four times the water yield -
204 acre-feet per square mile. 

Much of the average flow of the Taos County streams is discharged to the Rio 
Grande either directly or after recharge to ground water and subsequent ground 
water inflow to the River. At the point it enters Taos County the Rio Grande 
carries mostly return flow from irrigation in the San Luis Valley of southem 
Colorado. This flow is approximately doubled by the time it leaves the County, 
through the addition of 250.000 - •̂ nh.nno r\rrf>-fAoi- in a ••••vr̂ ir-ii" «'aiT. -.̂-4 
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ANALYSIS OF TAILINGS POND 
SEEPAGE FLOW TO RED RIVER 

OVERVIEW 

Molycorp's tailings dams are located primarily in 

Sections 35 (Dam Nos. 4 & 5) and 36 (Dam No. 1), of 

Township 29N Range 12E NMPM, one to two miles west of the 

Town of Questa, Taos County, New Mexico. Red River flows 

to the west past the tailings ponds at a distance of 

approximately one-half mile south of the ponds. Leachate 

from the tailings ponds seeps to the ground water which 

flows generally in a southwesterly direction and 

discharges to Red River. 

The seepage from the ponds contains elevated 

concentrations of sulfates (840+ mg/l), molybdenum (2± 

mg/l), manganese (1.4+ mg/l), and total dissolved solids 

(1700+ mg/l). Several other elements are present at 

moderately elevated but below significant levels. It 

appears that most of the molybdenum is being absorbed 

during seepage flow in the vadose zone and along the ground 

water flow path. 

' During the 1970's Molycorp excavated trenches and 

installed french drains to intercept the seepage flow south 

of Dam No. 1 and southeast of Dam No. 4. These seepage 

barriers appeared to be fairly effective for some time but 

recently there has been evidence that an increased amount 

of seepage from the tailings ponds flows past these 

barriers. This seepage flow is generally in the shallow 

alluvium and the fairly high constituent concentrations 

this area. 



It is probable that a large percentage of the seepage 

from section 35 is transported by the ground water flow in 

the volcanic formations which underlie most of this pond 

area. It is believed that most of this ground water flow 

is discharged to Red River at the numerous springs along 

the Red River Gorge. Ths accretion to Red River from 

spring flow between the head of the gorge to the State fish 

hatchery is on the order of 18 cfs indicating a large 

amount of ground water flow in the volcanic formation. 

In April 1993 a water quality survey was made along Red 

River between the State Road 3 highway bridge and the Red 

River Fish Hatchery. The primary purposes for this sur/ey 

study were: 

(1) Determination of the concentration of significant 

pond seepage water constituents in the ground water and 

spring water entering Red River. 

(2) Determination of the amount of seepage water 

contained in the ground water and spring flows along 

specific reaches of Red River. 

(3) Determination of the effect on Red River of the 

pond seepage discharge. 

This study was conducted in conjunction with a ground 

water study, being prepared by South Pass Resources, Inc., 

to determine the characteristics of the ground water 

aquifer south of Dam No. 1 and the distribution and 

concentration of significant tailings pond water 

constituents in the ground water immediately down gradient 

of the pond areas. 

Both studies were being conducted to determine the 

desirability and feasibility of further action by Molycorp 

to reduce the effect of seepage from the pond areas. 



A schematic diagram showing the above distribution of 

accretion flow and all of the other measured and derived 

spring and river flows and SÔ j concentrations is included 

at the end of this report. 

SUMMARY AND CONCLUSIONS 

At the time of the stream survey (April 12, 1993) the 

quality of the water in Red River (relative to constituents 

associated with Molycorp's operations) was better below the 

fish hatchery than at the State Highway bridge. The 

sulfate concentration was nearly the same. The 

concentrations of aluminum, iron, copper, zinc and 

manganese were all lower at the downstream point. 

Concentrations of molybdenum, cadmium and lead at both the 

upstream and downstream ends of this reach, were all below 

the detection limits for the laboratory methods used. 

Except for manganese, all constituents analyzed were below 

drinking water and stream water quality standards. The 

high manganese concentration are due to concentrations in 

the river upstream of the tailings pond area. 

The quality of the natural ground water in the area is 

excellent. The average sulfate concentration is low at 

only slightly more than 20 mg/l. 

Except for TDS and SO_j; the seepage flow from the 

tailings ponds compares favorably with Red River water 

quality. 

The majority of the natural spring flow along the 

survey reach is intercepted by the fish hatchery water 

supply system. Analysis of the hatchery water supply 

indicates a moderate increase in sulfate,- however, the 

concentration (63 - 80 mg/l) is still far below drinking 

and ground water standards. The maximum SO^ concentration 

found for any individual spring was 126 mg/l. (Sampling 

18 



points 9 and 10 are believed to be field drainage and 

shallow alluvium aquifer flow rather than spring flow.) 

High concentrations of sulfate (660 - 690 mg/l) were 

found down gradient of the junction manhole from 002 and 

003 which is located in the natural drainage channel below 

Dam No. 1. and about 1/4 mile north of Red River. Other 

data indicates elevated SO^ concentrations in some monitor 

and private wells in and down gradient of this area. The 

highest SO^ concentration detected near the river was 504 

mg/l at Station No. 9. We believe that the field drainage 

below Dam No. 1 and 003 is concentrated at this location. 

Molycorp is presently investigating the feasibility of 

constructing additional seepage barriers and/or other 

facilities to substantially reduce the seepage flow down 

gradient of the tailings ponds in this area. 

Data from the stream survey indicates that at that 

time, the total tailings pond seepage flow entering Red 

River (including the fish hatchery supply) was about 2.29 

cfs (including discharge from 002 and 003). Of this about 

0.6 cfs was flowing frem 002 and 003. 0.7 cfs were in the 

field drainage and shallow alluvium aquifer flow east of 

the volcanic formations. These seepage flows are 

presumably from the tailings ponds in Section 36 cind the 

easterly part of the tailings ponds in Section 35. An 

additional seepage flow of about one cfs was indicated to 

be contained in the cold spring flow at upper end of the 

gorge and in the warm springs along the gorge. It is 

believed that this seepage flow is from the west side of 

the pond area in Section 35 and from the pond area above 

Dam No. 5. Survey data indicates that the seepage path 

from these areas extends downstream to within about 1/2 

mile east of the fish hatchery. 

1 q 



Worm spring flow (from volcanics) 
from south side and from north 
side west of tailings ponds 
seepage flow path. 

Warm spriiM flow (from volcanics) 
from nort i f within tailings ponds 
seepage n i n path. 

Cold sprfM flow 
from ollufium east 
of Red F^^er Gorge 
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Molycorp. Inc. 

Questa Division 
P.O. Box 469 
Questa. Nevi Mexico 87556 
Telepnone: (505) 586-0212 

uni®n 
MOLYCORP 

M.arch 12, 1987 

Amy Childers 
Water Resource Specialist, 
Ground Water Section 

New Mexico Health and Environment Department 
P. 0. Box 968 
Santa Fe, New Mexico 87504-0968 

Dear Ms. Childers: 

Enclosed is the ground water base data which you requested in your 
memo to me dated January 28, 1987. Call oe at 586-0212 if you re
quire additional data or if I can be of further assistance to you 
regarding this matter. 

LeRoy E.'Apodaca, 
Manager, .Administrative 

Services 

??'?fK7»,'S-'5J'f mm'^ 
•mi 13 158/ 

^ 
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APPENDIX E 

WATER QUALITY SAMPLING LOCATIONS 

Within the Guadalupe Mountalns/Questa area , there are several 
i l o c a l i c i e s where water flow or vater qua l i ty evaluat ions can be made. These 

Include wel l s , sp r ings , drain systems, and surface waters . The following i s 
a descr ipt ion of loca t ions where water measurements were made. Sampling 
points are iden t i f i ed by both the i r full name and abbreviated names, and the 
sampling loca t ion or occurrence and i t s use in the inves t iga t ion are 
discussed. 

BIG ARSENIC SPRING (RG BARSP) 

This spring i s the la rges t natural spring in the a r ea . I t i s 
located on the Rio Grande, about 1.5 miles upstream from the confluence of 
the Red River and Rio Grande. The actual spr ing i s a s i ng l e source located 
approxiaacely 40 feec above r iver l e v e l . A few much smaller seepe occur a 
few hundred feec upstream. This spring was used for spr ing flow staff 
gauging and waa saapled for ambienc ground-vacer qual icy eva luac loo . 

LITTLE ARSENIC SPRING (RG LARSP) " T ; ^ ^ ^ 

I This spring i s a single source chac haa a r e l a t i v e l y high 
jdlscharge. I t i s located approxlmacely 0.75 mile upscreaa froa the 
^confluence and o r i g i n a t e s about 30 feec above r i v e r l e v e l . Thla spring waa 
^uaed for visual spring flow gauging and was sampled for ambienc ground-WZTer' 
.qualicy evaluacion. 

(CERRO SPRING (RG CERSP) 
\ 
' This spring i s an area of abouc a dozen seeps along che Rio Grande, 
^usc below Cerro Canyon. The seeps occur ac r i v e r level tfd Vary in d l s -
.«harge from a very small t r i c k l e co a couple ga l lons per minuce. Proceeding 
jnorch to south, the seeps are labeled A through L. Cerro C, one of the 
Larger seeps, was used for visual spring flow gauging and was sampled for 

lienc ground-wacer qual icy evaluacion. 

ÎSH HATCHERY I AND 2 (RR-FHI-SP, RR-FH2-SP) 

These spr ings are an ar<>a of broad, r e l ac lve ly high discharge 
leeps . They a re locaced abouc 0.75 mi le , upscream of che Red River Fish 
lacchery and occur abouC 5 to 10 feec above r i v e r l e v e l . These springs were 
taed for visual spring flow gauging and were saapled for aabienc ground-
racer qualicy evaluacion. 

ffiP RIVER I AND 2 (RR No. I SP, SR No. 2 SP) 

Theae spr ings are very small seeps locaced ac r i ve r level a few 
lundred feec downscream from El Aujae Campground. During l ace suaaer , these 
iprlngs sometimes go dry . They were used for v isual spr ing gauging and were 
laapled for ambienc ground-water qual i ty eva lua t i on . 

r - l 



n 
1987 

^yj.{LL\JER 3. 4. 5 , -6 , 7. 8. 9. .ASP IQ (RR-3-SP - RR-IO-SP) 

This spring complex Is locaced approximately 0,5 a i l e downscream 
from che Red River Fish Hatchery. The spr ings are located at r ive r level 
and '/ary in discharge from small seeps co s ing le sources that have moderace 
discharges . They were used for / Isual spring gauging and sampled for 

r ambienc ground-wacer qual i ty evaluacion. 

} BLM CHIFLO CAMPGROUND WELL (BLMCHI W and SHEEPX W) 

} This well i s locaced approximacely 0.5 mile soucheasc of the Chiflo 
! Campground. The well Is 415 feec deep and caps che regional basalc aqui fer . 
\ Samples from chis well were used for ambienc ground-wacer qualicy evalu-
' aclon, wacer-levei surveys, and aquifer t e s c i n g . Wacer samples from chis 
( well are collecced ac che wellhead and ac Sheeps Crossing Campground accer 
I being piped for approximacely 0.5 mi le . 

BLM HEADQUARTERS WELL (BLMHDQ W and BARSEN W) 
I 

This well i s locaced ac che BLM Wild and Scenic River Headquaccers 
f a c i l i t y . The well i s 546 feec deep and capa che regional basic aqui fe r . 

f Saaples from chis well were used for ambienc ground-wacer qual icy eva l -
uaClon» wacer-level surveys, and aquifer cescing* Wacer saaplea froa chLa. 

; well ware collecced ac che wellhead and ac che Big Arsenic Caapground afcer 
t being piped for approximacely 0.5 mi le . 

i OUTFALL 001. 002. 003 (FALLOOl, PALL002, FALL003) 
• ' . 11 1 1 T 1 . . — 

i 
I The Oucfalls 001, 002 and 003 are che discharge poincs for che 

i french d i e drain syscem chac underlies che currenc callings disposal 
facilcy. Oucfall 001 rarely flows. Discharges from Oucfalls 002 and 003 are 
combined before che sampling poinc. Samples from these Iqcaclons were used 
for leachace chemiscry analyses. 

MW-t. 2. 3, 4 

i These monicor wells are l e s s Chan 50 feec deep and are posicioned 
along che face of che currenc ca l l ings dam. WaCer samples uere sporadica l ly 
Caken wich a b a i l e r and were used for leachace chemiscry analyses . 

HERRERA WELL (P - l ) 

This shallow privace well Is locaced 0.25 mile souch of che currenc 
Callings disposal s i c e . Wacer samples were collecced from che household cap 
and were used for leachace chemiscry evaluacion. 

RAEL WELL (P-4) 

\ This shallow privace weil is locaced 0.5 mile souch of the currenc 
t a i l ings disposal s i c e . Wacer samples were col lecced from che household cap 
and were used for leachace chemiscry evaluacion. 

E-2 



UHOCAL/MOLTCORP JOB t 14300-002-033 
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS 

AMBIENT GROmO UATER QUAUTY, SURFACE UATER, LEACHATE CHEMISTRY 
AMB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM UELLS 

L CHEM=OlTrFALLS, TAILDRY, U DITCH, HU-(l-4), P-1 AND P-4 
SUR WAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

15:47 THURSDAY, FEBRUARY 6, 1986 21 

VARIABLE 

PH 
COD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
MO 
ZN 
PB 
CU 
AS 
HG 
S04 
BA 
CR 
NI 
CA 
AG 
CL 
AL 
HG 

N 

86 
1 
49 
95 
11 
95 
74 
105 
105 
105 
105 
82 
82 
13 
11 
90 
10 
11 
10 
10 
10 
10 
10 
10 

MEAN 

.1 ur 
8.03720939 
0.00000000 
31.00000000 
198.22105263 
0.00000000 
0.99157895 
0.00237838 
0.59948571 
0.17517143 
0.06333333 

r0.1860476f] 
Q.0157317TI 

0.0180853r 
0.00000000 
0.00016364 
38.92111111 
0.00000000 
0.01281818 
0.03100000 
22.21000000 
0.00003200 
8.90000000 
0.00000000 
6.72000000 

STANDARD 
DEVIATION 

0.27909372 
• 

53.26036675 
70.73732936 
0.00000000 
0.27892772 
0.00453317 
0.98396943 
0.22981130 
0.16510874 
0.44761197 
0.02090723 
0.02001475 
0.00000000 
0.00013508 
45.16512151 
0.00000000 
0.00996813 
0.02233582 
7.37660717 
0.00010119 
3.66515120 
0.00000000 
2.31651079 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

TYP-Aun ru 
— — — — — — — — — — — iir 

7.30000019 
0.00000000 
0.00000000 
91.00000000 
0.00000000 
0.40000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.90000000 
0.00000000 
0.00000000 
0.01000000 
17.20000000 
0.00000000 
6.00000000 
0.00000000 
5.30000000 

8.69999981 
0.00000000 

274.00000000 
428.00000000 
0.00000000 
1.40000000 
0.02000000 
5.30000000 
1.05000000 
1.44000000 
3.58000000 
0.07000000 
0.09000000 
0.00000000 
0.00032000 

172.00000000 
0.00000000 
0.03000000 
0.08000000 
38.60000000 
0.00032000 
18.00000000 
0.00000000 
11.90000000 

STD ERROR 
OF MEAN 

0.03009545 
• 

7.60862382 
7.25749686 
0.00000000 
0.02861738 
0.00052697 
0.09602558 
0.02242729 
0.01611296 
0.04368246 
0.00230882 
0.00221026 
0.00000000 
0.00004073 
4.76082183 
0.00000000 
0.00300550 
0.00706321 
2.33268801 
0.00003200 
1.15902258 
0.00000000 
0.73254503 

SUM 

691.200008 
0.000000 

1519.000000 
18831.000000 

0.000000 
94.200000 
0.176000 
62.946000 
18.393000 
6.650000 
19.535000 
1.290000 
1.483000 
0.000000 
0.001800 

3502.900000 
0.000000 
0.141000 
0.310000 

222.100000 
0.00032q 
89.000000 
0.000000 
67.200000 

VARIANCE 

0.0778933 
, 

2836.6666667 
5003.7697648 

0.0000000 
0.0778007 
0.0000205 
0.9681958 
0.0528132 
0.0272609 
0.2003565 
0.0004371 
0.0004006 
0.0000000 
0.0000000 

2039.8882010 
0.0000000 
0.0000994 
0.0004989 
54.4143333 
0.0000000 
13.4333333 
0.0000000 
5.3662222 

C.V. 

3.473 
, 

171.808 
35.686 

, 
28.130 
190.599 
164.136 
131.192 
260.698 
240.59C 
132.89S 
110.66f 

. 
82.54( 
116.04' 

. 
77.76( 
72.051 
33.21: 
316.22J 
41.18 

. 
34.47: 

mmmmmm 
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UNOCAL/MOLYCORP JOB t 1 4 3 0 0 - 0 0 2 - 0 3 3 
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS 

AMBIENT GROUND UATER QUALITY, SURFACE UATER, LEAOIATE CHEMISTRY 
AMB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, B!H UELLS 

L_CHEM=OUTFALLS, TAILDRY, U D I T C H , H U - ( l - 4 ) , P - 1 AND P - 4 
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

1 5 : 4 7 THURSDAY, FEBRUARY 6 , 1 9 8 6 22 

VARIABLE 

PU 
COD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
MO 
ZN 
PB 
CU 
AS 
HG 
S04 
BA 
CR 
NI 
CA 
AG 
CL 
AL 
MG 

N 

162 
116 
141 
160 
112 
157 
154 
174 
174 
174 
174 
152 
152 
97 
95 
166 
0 
0 
0 
0 
0 
0 
0 
0 

MEAN 

NT-
7.64135802 
7.43965517 
7.88588652 

1332.2687500G 
0.00249464 
1.31337580 
0.00898052 
0.31214943 
0.54620690 
1.06675862 
0.16637931 
0.05927632 
0.02322368 
0.00917526 
0.00000000 

850.24698795 
, 
, 
, 
, 
• 
, 
. 
, 

STANDARD 
DEVIATION 

0.42959537 
3.95251993 
29.16590647 
469.45446356 
0.00208456 
0.77543169 
0.00725310 
0.51855575 
0.65024360 
1.06394312 
0.41697797 
0.03553008 
0.03692846 
0.00276515 
0.00000000 

343.32720389 
» 
• 
. 
. 
. 
. 
. 
. 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

TYP-' rtmu 
l i t 

5.90000010 
1.00000000 
0.00000000 
32.00000000 
0.00000000 
0.30000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
28.00000000 

. 

. 

. 

. 

. 

. 

. 

. 

9.1000004 
21.0000000 
340.0000000 
2165.0000000 

0.0114000 
2.4000000 
0.0300000 
5.0000000 
2.1700000 
3.5300000 
3.0000000 
0.2400000 
0.3400000 
0.0100000 
0.0000000 

1662.0000000 
• 
. 
. 
. 
. 
. 
. 
. 

STD ERROR 
OF MEAN 

0.03375220 
0.36698226 
2.45621242 
37.11363406 
0.00019697 
0.06188619 
0.00058447 
0.03931161 
0.04929484 
0.08065732 
0.03161102 
0.00286187 
0.00299529 
0.00028076 
0.00000000 
26.64735898 

• 
• 
• 
. 
. 
• 
• 
. 

SUM 

1237.90000 
863.00000 
1111.91000 

213163.00000 
0.27940 

206.20000 
1.38300 
54.31400 
95.04000 
185.61600 
28.95000 
9.01000 
3.53000 
0.89000 
0.00000 

141141.00000 
• 
• 
• 
• 
• 
• 
• 
. 

VARIANCE 

0.18455 
15.62241 

850.65010 
220387.49336 

0.00000 
0.60129 
0.00005 
0.26890 
0.42282 
1.13197 
0.17387 
0.00126 
0.00136 
0.00001 
0.00000 

117873.56893 
• 
• 
• 
• 
• 
• 
• 
. 

C.V. 

5.622 
53.128 
369.849 
35.237 
83.561 
59.041 
80.765 
166.124 
119.047 
99.736 
250.619 
59.940 
159.012 
30.137 

. 
40.380 

• 
• 
• 
• 
• 
• 
• 
• 

US 
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UNOCAL/MOLYCORP JOB 8 1 4 3 0 0 - 0 0 2 - 0 3 3 
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS 

AMBIENT GROUND UATER QUAUTY, SURFACE UATER, LEAOIATE CHEMISTRY 
AMB_GU=RG SPRINGS, RR FISH HATCHERY, R R ( 1 - 1 0 ) S P R I N G S , BU4 UELLS 

L CHEM=OlfTFALLS, TAIIDRY, U DITCH, M U - ( l - 4 ) , P - 1 AND P - 4 
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

1 5 : 5 1 THURSDAY, FEBRUARY 6 , 1986 3 8 

VARIABLE 

PH 
COD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
MO 
ZN 
PB 
CU 
AS 
HG 
S04 
BA 
CR 
NI 
CA 
AG 
CL 
AL 
MG 

N 

14 
0 
3 
14 
0 
14 
8 
14 
14 
14 
14 
8 
8 
0 
0 
13 
0 
0 
0 
0 
0 
0 
0 
0 

MEAN 

i ^ — 

7.56428572 
• 

2.46666667 
1219.92857143 

, 
0.42142857 
0.00500000 
0.46142857 
0.01642857 
0.08042857 
&•. 465714291 
0.O5625OOOJ 
0.0125000tr 

; 

681.30769231 
, 
, 
, 
• 
, 
, 
, 
• 

STANDARD 
DEVIATION 

0.50475756 
, 

1.85831465 
93.02891551 
, 

0.09749613 
0.00534522 
0.57541767 
0.01277446 
0.03624004 
0.26267014 
0.03622844 
0.01488048 

110.25000727 
• 
• 
• 
• 
. 
. 
• 
. 

MINIMUM 
VALUE 

inr. 

7.0000000 
» 

0.4000000 
1102.0000000 

• 
0.3000000 
0.0000000 
0.0200000 
0.0000000 
0.0060000 
0.0900000 
0.0100000 
0.0000000 

509.0000000 
. 
. 
. 
. 
. 
. 
. 
. 

MAXIMUM 
VALUE 

=P_1 u 

8.5000000 
• 

4.0000000 
1408.0000000 

• 
0.6000000 
0.0100000 
2.0600000 
0.0400000 
0.1400000 
0.9500000 
0.1200000 
0.0400000 

\ 
875.0000000 

• 
• 
> 
• 
• 
• 
• 
. 

STD ERROR 
OF MEAN 

0.13490213 
. 

1.07289846 
24.86302349 
• 

0.02605694 
0.00188982 
0.15378684 
0.00341412 
0.00968556 
0.07020155 
0.01280869 
0.00526104 

• 
30.57785033 
• 
. 
. 
. 
. 
. 
. 
. 

SUM 

105.900000 
• 

7.400000 
17079.000000 

• 
5.900000 
0.040000 
6.460000 
0.230000 
1.126000 
6.520000 
0.450000 
0.100000 

, 
8857.000000 

• 
• 
• 
• 
• 
. 
. 
• 

VARIANCE 

0.254780 
• 

3.453333 
8654.379121 

• 
0.009505 
0.000029 
0.331105 
0.000163 
0.001313 
0.068996 
0.001313 
0.000221 

, 
12155.064103 

. 
• 
. 
• 
• 
• 
• 
« 

C.V. 

6.673 
, 

75.337 
7.626 
, 

23.135 
106.904 
124.704 
77.758 
45.059 
56.402 
64.406 
119.044 

, 
16.182 
• 
• 
• 
• 
• 
• 
• 
• 

wmmm 



UNOCAL/MOLYCORP JOB ft 14300-002-033 
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS 

AMBIENT GROUND UATER QUAUTY, SURFACE UATER, LEAOIATE CHEMISTRY 
AHB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM UELLS 

L CHEM=Oin'FALLS, TAILDRY, U DITCH, MU-(l-4), P-1 AND P-4 
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

15:51 THURSDAY, FEBRUARY 6, 1986 31 

ARIABLE 

?H 
:oD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
HO 
ZN 
PB 
CU 
AS 
BG 
S04 
BA 
CR 
NT 
CA 
AG 
CL 
AL 
MG 

N 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
12 
0 
0 
0 
0 
0 
0 
0 
0 

MEAN 

1 
Vi 

7.69230758 
9.61538462 
3.92307692 

1175.23076923 
0.00112308 
2.01538462 
0.01076923 
0.24692308 
0.28153846 
0.69615385 
0.02153846 
0.05307692 
0.04153846 
0.01000000 
0.00000000 

842.83333333 
, 

, 
. 
, 
, 
. 
, 
, 

STANDARD 
DEVIATION 

0.68855106 
4.55592035 

' 2.01913919 
175.67970564 
0.00119802 
0.19081472 
0.00862316 
0.12963954 
0.21129940 
0.38293904 
0.01863963 
0.02250356 
0.09044760 
0.00000000 
0.00000000 
68.05456812 

. 

. 

. 

. 

. 

. 

. 

. 

MINIMUM 
VALUE 

MAXIMUM 
VALUE 

1 np_PAi m m 
— — — — — — — — — LAJ\.,~ 

6.69999981 
4.00000000 
2.00000000 

900.00000000 
0.00000000 
1.70000000 
0.00000000 
0.00000000 
0.0200QP00 
0.38000000 
0.00000000 
0.00000000 
0.00000000 
0.01000000 
0.00000000 

672.00000000 
. 

. 

. 

. 

. 

. 

. 

8.8000002 
21.0000000 
8.0000000 

1576.0000000 
0.0032000 
2.4000000 
0.0200000 
0.4800000 
0.5600000 
1.8600000 
0.0600000 
0.0800000 
0.3400000 
0.0100000 
0.0000000 

932.0000000 
. 

. 

. 

. 

. 

. 

. 

. 

STD ERROR 
OF MEAN 

0.19096970 
1.26358496 
0.56000845 
48.72478360 
0.00033227 
0.05292248 
0.00239164 
0.03595554 
0.05860391 
0.10620818 
0.00516970 
0.00624136 
0.02508565 
0.00000000 
0.00000000 
19.64566161 

. 

• 
• 
. 
. 
. 
.. 
• 

SUM 

99.999999 
125.000000 
51.000000 

15278.000000 
0.014600 
26.200000 
0.140000 
3.210000 
3.660000 
9.050000 
0.280000 
0.690000 
0.540000 
0.130000 
0.000000 

10114.000000 

• 

• 
• 
• 
• 
• 

• 
. 

VARIANCE 

0.474103 
20.756410 
4.076923 

30863.358974 
0.000001 
0.036410 
0.000074 
0.016806 
0.044647 
0.146642 
0.000347 
0.000506 
0.008181 
0.000000 
0.000000 

4631.424242 

• 
• 

• 
• 
• 
• 
• 
• 

C.V. 

8.951 
47.382 
51.468 
14.949 
106.673 
9.468 
80.072 
52.502 
75.052 
55.008 
86.541 
42.398 
217.744 
0.000 
. 

8.074 

• 
• 
• 

• 
• 
• 
• 
• 



- ^ a TABLES OF INORGANIC DATA-CORCENTRATION IN PPM, pB IN UNITS 
AMBIENT GROUND UATER QUAUTY, SURFACE UATER, LEACHATE CHEMISTRY 
AMB_GU=RG SPRINGS, RR FISH HATCHERY, R R ( 1 - 1 0 ) S P R I N G S , BLM UELLS 

L_CHEM=OUTFALLS, TAILDRY, U D I T C H , M U - ( l - 4 ) , P - 1 AND P - 4 
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

I J : - ) 1 t l i U K o U H t , tk^SKW b, vmb yi 

VARIABLE 

PH 
COD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
MO 
ZN 
PB 
CU 
AS 
BG 
S04 
BA 
CR 
NI 
CA 
AG 
CL 
AL 
MG 

N 

47 
43 
46 
46 
44 
46 
51 
53 
53 
53 
53 
51 
51 
44 
44 
50 
0 
0 
0 
0 
0 
0 
0 
0 

MEAN 

ly 
\l/_ __ NT 

7.51489361 
5.20930233 
4.45652174 

1458.69565217 
0.00174318 
2.11086957 
0.00862745 
0.16169811 
1.48377358 
2.4749056C 
0.01830189' 
0.06313725 
0.01843137 
0.00909091 
0.00000000 

930.28000000 
. 
. 
. 
« 
. 
. 
. 
• 

STANDARD 
DEVIATION 

0.22261164 
2.36601070 
5.31123138 

121.57665521 
0.00094510 
0.13371323 
0.00663916 
0.10547942 
0.20631591 
0.38490070 
0.01717958 
0.03049526 
0.02737682 
0.00290803 
0.00000000 

123.08285578 
. 
. 
. 
. 
• 
. 
. 
• 

HINIMUH 
VALUE 

MAXIMUM 
VALUE 

inr-PAiinn? 

7.0999999 
1.0000000 
0.0000000 

1160.0000000 
0.0000000 
1.8000000 
0.0000000 
0.0000000 
1.0800000 
1.5100000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

714.0000000 
• 
. 
• 
• 
• 
• 
• 
• 

8.1999998 
11.0000000 
23.0000000 

1811.0000000 
0.0040000 
2.4000000 
0.0200000 
0.4700000 
2.1700000 
3.5300000 
0.0700000 
0.1600000 
0.1900000 
0.0100000 
0.0000000 

1234.0000000 
. 
. 
• 
. 
• 
• 
• 
• 

b-TD ERROR 
OF MEAN 

0.03247125 
0.36081325 
0.78309834 
17.92549987 
0.00014248 
0.01971494 
0.00092967 
0.01448871 
0.02833967 
0.05287018 
0.00235980 
0.00427019 
0.00383352 
0.00043840 
0.00000000 
17.40654439 

• 
• 
• 
• 
• 

• 
• 
• 

SUM 

353.200000 
224.000000 
205.000000 

67100.000000 
0.076700 
97.100000 
0.440000 
8.570000 
78.640000 
131.170000 
0.970000 
3.220000 
0.940000 
0.400000 
0.000000 

46514.000000 
• 
• 
• 
• 
• 
• 
• 
• 

VARIANCE 

0.049556 
5.598007 
28.209179 

14780.883092 
0.000001 
0.017879 
0.000044 
0.011126 
0.042566 
0.148149 
0.000295 
0.000930 
0.000749 
0.000008 
0.000000 

15149.389388 
• 
• 
• 
• 
• 
• 
• 
• 

C.V. 

2. 
45. 
119. 
8. 
54. 
6. 

76. 
65 
13 
15 
93 
48 
148 
31 

13 

962 
419 
179 
335 
217 
,335 
,954 
.232 
.905 
.552 
.868 
.300 
.534 
.988 

.231 
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UNOCAL/MOLYCORP JOB I 1 4 3 0 0 - 0 0 2 - 0 3 3 
TABLES OF INORGANIC DATA-CONCENTRATION IN PPM, pH IN UNITS 

AMBIENT GROUND UATER QUAUTY, SURFACE UATER, LEACHATE CHEMISTRY 
AMB_GU=RG SPRINGS, RR FISH HATCHERY, RR(1-10)SPRINGS, BLM UELLS 

L_CHEM=Ol/rFALLS, TAILDRY, U D I T C H , M U - ( l - 4 ) , P - 1 AND P - 4 
SUR UAT=RR AND CABRESTO AND COLUMBINE CREEKS SURFACE LOCATIONS 

1 5 : 5 1 THURSDAY, FEBRUARY 6 , 1986 3 9 

VARIABLE ' 

PU 
COD 
TSS 
TDS 
CN 
F 
CD 
FE 
MN 
HO 
ZN 
PB 
CU 
AS 
BG 
304 
BA 
CR 
NI 
CA 
AG 
CL 
AL 
HG 

N 

4 
0 

0 
0 
3 
0 
0 
0 
0 
0 
0 
0 
0 

MEAN 

* 

7.95000017 
• 

0.50000000 
227.75000000 

0.52500000 
0.00000000 
0.10000000 
O.0125Cib0O 
0.00500000 
0.36750000 
0.02000000 
0.00000000 
. 
. 

62.00000000 
» 
. 
• 
. 
, 
. 
, 
• 

STANDARD 
DEVIATION 

0.38729840 

22 

0 

0 
0 
0 
0 

2 

06616831 

05000000 

03559026 
01500000 
01000000 
11354148 

!64575131 

MINIMUM 
VALUE 

IfjC 
-• — ^ 4,A/w-

7.40000010 
, 

0.50000000 
200.00000000 

0.50000000 
0.00000000 
0.05000000 
0.00000000 
0.00000000 
0.25000000 
0.02000000 
0.00000000 
• 
• 

60.00000000 
. 
. 
. 
. 
. 
. 
. 
. 

MAXIMUM 
VALUE 

-P_A U 
-J. "t W 

8.30000019 
, 

0.50000000 
250.00000000 

0.60000000 
0.00000000 
0.13000000 
0.03000000 
0.02000000 
0.50000000 
0.02000000 
0.00000000 
. 
. 

65.00000000 
• . 
. 
• 
. 
• 
• 
. 
. 

STD ERROR 
OF MEAN 

0.19364920 

11 

0 

0 
0 
0 
0 

1 

03309416 

02500000 

01779513 
00750000 
00500000 
05677074 

!52752523 

SUM 

31.60000067 
* 

0.50000000 
911.00000000 

2.10000000 
0.00000000 
0.40000000 
0.05000000 
0.02000000 
1.47000000 
0.02000000 
0.00000000 
. 
. 

186.00000000 
• 
• 
• 
• 
• 
• 
• 
• 

VARIANCE 

0.15000005 

486. 

0 

0 
0 
0 
0 

7 

91666667 

00250000 

00126667 
00022500 
00010000 
01289167 

,00000000 

C '.V. 

4.872 

9. 

9 

35 
120 
200 
30 

4 

689 

.524 

.590 
000 
000 
896 

.267 



1-: Appandli C. 3 

Tha foltowini table ta a coaparlaen af water quality ta aaitaua cancantrattana allaiaad bv tha Naw naaica Stata 
Standarda. Tka caaparlten wa* dawalapad by aubtracttng tha watar quality atandard frea tha watar quality paraaatar 
value far that laapllng. Tbua a patitlva raault indlcataa that aaalaua allawabla cancantrattana wara aacaadad. 

Tha feraat ia: aaapling lecatlon. data and than tha coapariaon of valuai and atata standard*. 
ara arrangad In tba fallowing ordar: 

pH, COO. TBS. TOB. CN. F. Cd. Fa. nn. Ila. In./Pb.A Cu. Aa. H(. B04. Ba. Cr. Ni. Ca. Af. Cl. Al. 
EXCD I a 3 4 3 6 7 B V 10 11 | 13 I 13 14 13 16 17 IB 19 30 21 33 23 

Tha conpariftona 

ng 
24 
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UNOCAL/nOLVCOnP JOB • 14300-003-033 
CanPARIBON TO NEU HEXICO UATEN OUALITV BTANOAnOB 

CONCENTRATIONQ 1(4 ppn 

10:37 THURSDAV. OECEMBER 36. 1983 3 

OAT EICDI EXC03 E1C03 

109 
190 
191 
193 
193 

197 
198 
199 
301 
au3 
303 
204 
303 
306 
307 
308 
209 
210 
311 
313 

00 s 

109 
190 
191 
193 
193 
197 
198 
199 
301 
303 
303 
304 
303 
206 
307 
308 
309 
310 
311 
313 

JUNEBUO 
JUNEBUe 
JUNEBUO 
JUNEBUO 
JUNEBUO 

nu-i 
nM-3 
nu-3 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 

-1 
-1 

-1 

EXCD13 

-0 
-0 
-0 
-0 
-0 

-0 
O 
0 
0 

-0 
O 

03 
03 
03 
04 
04 

03 
03 
03 
01 
04 
07 

_M 
_M 
U 
U 

'M 
U 

_M 
_M 
W 
U 
U 
.M 

B30I3I 
030330 
830401 
B3030I 
B3033I 

B30909 
B30909 
B30909 
030138 
830334 
I303I6 
B30433 
830337 
B309I3 
B30I3I 
830338 
B3040I 
B3030I 
B3033I 
B30637 

-J. 
-1. 
-1 
-I 

.. 
-1 
-1 
-0 
-1 
-1 
-1 
-1 
-1 
-3 
-I 
-1 
-1 
-1 
-1 

EXC0I3 EXCDI4 

-0 
-0 
-0 
-0 
-0 

-1 
• 0 

-0 
1 
-i 
-0 

eaoo 
9300 
9300 
9B0O 
970O 

OOOO 
9700 
9600 
OOOO 
OOOO 
9900 

0 

EaCOI3 EXCDI 

-337 
-331 
-33B 
-371 
-377 
-180 
-313 
-143 
-38 
-91 
-4 

108 

-30 

too 
373 
139 
307 
137 
14 

EXCD4 

-730 
-803 
-800 
-833 
-860 

173 
333 
473 
103 
ISO 
138 
113 
300 
136 
330 
311 
300 
408 
336 
373 

EXC03 EXC06 

- I . I 
- 1 3 
- I . I 
- I . 3 
- I . 3 

XC07 

0. OIOO 
0 OIOO 
0 OOOO 
0 OIOO 
0 OOOO 

0.0100 
0 OOOO 
0. OOOO 
0. OOOO 
0. OIOO 
0. OOOO 

EXCD8 

-0. 

-o. 
-o 
0. 
0 

-o 
-o 
3 

-0 
1 

-0 

-o 
-0 

-o 
-0 
0 
0 

-0 
-0 
-0. 

390 
680 
400 
640 
830 

6BO 
3IO 
BIO 
690 
06U 
940 
3IO 
320 
780 
B30 
130 
010 
BIO 
730 
940 

EXCD9 

0 
0 
0 

-0 
-0 

-O 
O 
0 

' O 
-O 
-O 
• U 
• O 

-0 
-0 
-0. 
-0 
-O 

-o. 
-0 

I900 
0800 
IIOO 
0800 
0700 

I400 
4800 
7600 
3000 
3IIUU 
3UOO 
1900 
1700 
1600 
1800 
I800 
I700 
1900 
I700 
1800 

ElCOlO 

-1 OOO 
-1. OOO 
-1. 000 
-1. OOO 
-1. 000 

-O BbO 
-O 460 
-0. 3IO 
-O 940 
• O 940 
-U 800 
-O 930 
-0 930 
-O. 890 
-0 890 
-0 930 
-0 930 
-0 860 
-0 800 
-0 930 

E i c o n 

-9 B 3 0 
-9 960 
-9 9 3 0 
-9. 930 
-9. 9ao 

-9 /70 
-9 930 
-9 e3o 
-9 64<l 
9 ««0 

-V U6n 
-9 460 
-9 30(l 
-9. 320 
-9. 520 
-9 SOO 
-9 3b0 
-9 030 
-9 1 IO 
-9 9IO 

EXCOIB E X C 0 I 9 EXCD30 EXC03I t iXCD32 E<C0S3 E«CD34 

Pb 

P i^ 



Reference 23 



LIST OF FIGURES 

FIGURE 1: Bear Creek Tailings site location map. 

FIGURE 2: Site layout of Bear Creek Tailings site. 

FIGURE 3: Sample location map of Bear Creek Tailings site. 

LIST OF TABLES 

TABLE 1: Summary of amalytical results of samples collected from 
on-site tailings piles and soils. 

TABLE 2: Summary of analytical results of samples collected from 
Bear Creek and associated drainage channels. 

TABLE 3: Siimmary of analytical results of sample collected from 
private water wells. 

APPENDIX A: 

APPENDIX B: 

APPENDIX C: 

LIST OF APPENDIXES 

Selected photographs taken during the November 18, 
1992 site inspection of Bear Creek Tailings site. 

Xerox copy of New Mexico State Highway and 
Transportation Department aerial photograph of Bear 
Creek Tailings site on May 1, 1962. 

XRF Survey of Bear Creek Tailing site, November 18, 
1993. 



The GeoWest Group Inc. 
8669 East San Albeno Drive. Suite 101 

Scottsdale. Arizona 8S2S8 
Telephone: 602-948-7171 

Fax: 602-948-7205 
iSfe. 

HYDROGEOLOGIC STUDIES 
for 

MOLYCORP/QUESTA 

preparedfor 
David Shoemako* 

Molycorp/Questa Division 
P.O. Box 469 

Questa, NM 87S56 

prepared by 
The GeoWest Group, Inc. 

June 2, 1993 



r 

^GWG\ . The GeoWest Group Inc. 

TABLE OF CONTENTS 

Eaas 

1.0 INTRODUCTION 1 

2.0 GEOLOGIC SETTING 3 

3.0 HYDROGEOLOGIC SETRNG 5 

4.0 MOLYCORP SEEPAGE CONTROLS AND MONITORING SYSTEM 8 

5.0 PROPOSED MONITOR WELLS 9 

6.0 DISCUSSION 12 

7.0 WORK SCHEDULE 13 

8.0 REFERENCES 14 

UST OF HGURES 

Figure I Location Map 
Figure 2 Geologic Map 
Figure 3 Monitor Weil Cross-Section 
Figure 4 Regional Monitor Wells and Direction of Ground-water Flow 
Figure S Existing and Proposed Monitor Wells 
Figure 6 Multiple-Completion Monitor Well 
Figure 7 Single-Completion Monitor Well 

^ l ! l 

o 
c 
s 
m 

UST OF TABLES 

Table 1 Comparison of Water Chemistry for Monitor Wells and Outfall 002 





ISK- t 

A' 

M W - I O 

7050 

Vs 

Santo Fe Formation Undivided 

Volcanic Sands 

X' /AAAf ^ 9 ^ ^ " Aquifer Unit 

\ ( 4 ( } y _ , Middle Aquitord Unil 

-n to 

I -
o -n 
3 <» 

? ^ ° S « ^ Lower Aquifer Unit 

ESI 

LEGEND 

Volcanic Unit 

Gravels within Volcanic Unit 

7 / / 7 i Volcanic Tuff Unit 

Faults 

MW-1 
Monitor Well 

Screened 
Interval 

500 1000 0 50 100 

HORIZONTAL 
SCALE IN FEET 

VERTICAL 
SCALE IN FEET 

SOUTH PASS RESOURCES, Inc, 
PROJCCT No.: 

001-02 
OATE: 

9 - 1 5 - 9 3 
DRAWN BY: 

M.O'M. 

GEOLOGIC CROSS-SECTION A - A * 
Molycorp. Inc. 

Ques ta , New Mexico . 
:v 



TABLE C-1 
MONITOR WELL CHEMISTRY 

Boring or 
Monitor Well 

f 

pH 
TDS 
Sulfate 
Sodium 
Potassium 
Calcium 
Maanesium 
Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Molybdenum 
Iron 
Manganese 
Copper 
Zinc 
Carbonate 
Alkalinity 
Bicarbonate 
Alkalinity 
Hydroxide 
Alkalinity 
Fluoride 

MW-1 

7.9 
1051 
540 
56 
3.5 
169 
39 

< .005 
<.0S 

< .0005 
< .001 
< .002 
0.08 
0.06 
0.03 
< .01 

0.014 

< 1 

148 

< 1 

0.34 

MW-2 

7.7 
1553 
900 
102 
4.7 
231 
52 

<.00S 
< .05 

<.000S 
<.001 
<.002 

1.8 
0.06 
0.58 
< .01 
0.00 

< 1 

116 

< 1 

0.92 

MW-3 

7.4 
1393 
793 
72 
3.5 
219 
48 

< .005 
< .05 

< .0005 
< .001 
< .002 
<.005 
0.03 
< .01 
< .01 
0.00 

< 1 

17 

< 1 

0.45 

MW-4 

7.3 
1021 
543 
86 
1.4 
155 
38 

< .005 
< .05 

< .0005 
< .001 
< .002 
0.21 
0.05 
< .01 
< .01 
0.00 

< 1 

18 

< 1 

0.71 

MW-A 

7.4 
1115 
603 
58 
2.4 
189 
38 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.50 
0.20 
0.05 
<.01 
0.00 

< 1 

156 

< 1 

0.37 

MW-C 

7.2 
1940 
1113 
117 
6.5 
339 
61 

<.005 
<.05 

<.0005 
<.001 
<.002 

2.8 
0.05 
2.6 

<.01 
0.00 

< 1 

18 

< 1 

2.8 

MW-7A 

7.1 
1046 
571 
41 
1.9 
185 
36 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.04 
<.02 
<.01 
<.01 
0.03 

< 1 

134 

< 1 

0.25 

MW-7B 

8.9 
1220 
651 
80 

<1 .0 
163 
3.1 

<.005 
<.05 

<.0005 
<.001 
<.002 
<.O05 
<.02 
< .01 
<.01 
0.20 

10 

< 1 

3 

0.19 

MW-7C 

10.6 
990 
613 
81 
157 
119 
< 1 

< .005 
<.05 

<.000S 
0.034 
0.006 
< .005 
0.03 
< .01 
< .01 

0.008 

24 

< 1 

300 

0.78 

MW-9A 

7.6 
759 
355 
47 
1.3 
130 
26 

< .005 
< .05 

< .0005 
< .001 
< .002 
0.02 
< .02 
1.2 

<.01 
0.12 

< 1 

169 

< 1 

0.16 

MW-10 

8.1 
191 
54 
36 
1.8 
18 
3.3 

< .005 
<.d5 

<.0005 
0.002 
< .002 
0.02 
0.03 
< .01 
<.01 

0.038 

< 1 

66 

< 1 

0.65 

MW-11 

8.1 
267 
78 
32 
3.1 
34 
11 

< .005 
< ! 0 5 " ' 

< .0005 
0.001 
< .002 
0.09 
< .02 
0.01 
< .01 

0.014 

< 1 

81 

< 1 

0.66 

CH 

7.7 
305 
57 
98 
117 
30 
6 

< .005 
<.6b 

< .0005 
0.003 
< .002 
< .005 
< .02 
< .01 
< .01 

0.007 

< 1 

187 

< 1 

1.20 

OOI-OI.XIS 

^ 



TABLE C-1 
MONITOR WELL ClIEMISTRY 

Boring or 
Monitor Well 

i 

pH 
IPS j 
Sulfate 
Sodium 
Potassium 
Calcium 
Maonasium 
Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Mj|y|bdenum 
Iron 
Manganese 
Copper 
Zinc 
Carbonate 
Alkalinity 
Bicarbonate 
Alkalinity 
Hydroxide 
Alkalinitv 
Fluoride 

y 
MW-1 

- 7 9 

=W= 
56 
3.5 
169 
39 

<.005 
<.0S 

< .0005 
<.001 
<.002 

O
 

O
IO

 
b 

bi
b 

U
 

(B
IO

S
 

1 

<.01 
0.014 

< 1 

148 

<1 

0.34 

y 
MW-2 

^JU" 
1 1553 

900 

' Ifli 
4.7 
231 
52 

<.005 
<.05 

< .0005 
<.001 
<.002 

1.8 
0.06 
0.S8 
<.01 
0.00 

<1 

116 

<1 

0.92 

MW-3 

- u i L W i 
1393 

' * 7 9 y ' 

3.5 
219 
48 

<.005 
<.05 

< .0005 
<.001 
<.002 
<.005 
0.03 
<.01 
<.01 
0.00 

<1 

17 

<1 

0.45 

V 
MW-4 

7.3 

tmsssm 
543 
86 
1.4 
155 
38 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.21 
0.05 
<.01 
<.01 
0.00 

< 1 

18 

< 1 

0.71 

MW-A 

7.4 
1115 
603 
58 
2.4 
189 
38 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.50 
0.20 
0.05' 
<.01 
0.00 

<1 

156 

<1 

0.37 

X 
MW-C 

F§1 
6.5 
339 
61 

<.005 
<.05 

< .0005 
<.001 
<.002 

2.8 
0.05 

. 2 .6 
<.01 
0.00 

< 1 

18 

<1 

2.8 

MW-7A 

? 1 
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1046 1 1320 1 990 
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0.04 
<.02 
<.01 
<.01 

.0.03 

<1 

134 

<1 

0.25 

80 
<1.0 
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3.1 

<.005 
<.05 

<.oo5s 
<.001 
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<.005 
<.02 
<.01 
<.01 
a.iQ 

10 

<1 

3 

0.19 

81 
157 
119 
<1 
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0.03 
<.01 
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0.008 
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300 
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47 
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130 
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<.002 
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<.01 
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8.1 
267 
78 
32 
3.1 
34 
11 

<.005 
<.05 

< .0005 
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X 
CH 
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57 
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117 
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Not AppIicable 

Not Available 

Est imated 

•.ctlon A - GENERAL INFORMATION 

Z7:^'% 
" tnvyioNMCNT - ' 

NM H*tlth ind enmenmtni 0»p«ntn«ni 
envi^nm*ni*< ImDronmtnt Oinltlon 

Comnunity Water Supply Sy81(an 

Inspection Form 

Inspection 
Date: MavlS, 1991 

5S CODE: WATER SUPPLY 
SYSTEM NAME 

COUNTY: 
VillaMG of Questa Taos 

.stem Address/LOCATION p.o. Box 260, Qu^ssta, .'lev; Mexico 67556 

vWER: 

•/illago o£ Q'lesta 
OWNER ADDRESS ( i f d i f f e r e n t than above) 

same 
PHONE 
58r3-0694 

'.'Pulot ion 
irv«d 

^il644 

T 
Connect ions 

ft Meters 

560 
447 meter in 
use 

Max. System Production 
110-115,000 • GPO 

Poten. 0 Actual D 

Average System Produc-
t ion 

95.000 GPO 

stei'i Source D i s t r i bu t i on Only r i Wel l (s) gH # of V/ells 
:heck Approp. Boxes) 

Spring(s) r~] I n f i l t r a t i o n Gal lery t—i Surface r~\ 

i d i t i o n a l or Qua l i f y ing In format ion: 

iae -attachsd tor wacer ra tes . 

•.J3>J storaae tanK installed in 1390. 

Level orTemTTca-
tion Required 

Level o rTe r t i TTca tTon " 
Obtained ystem Personnel - Name/CIasstf icat ion 

r.awrence Gallegos, (Kiyor N/A 

•C-JDA Rael, Administratior 

TTCtraeri—GoEdowA, Superintendent ( o".-. 

L/awrence Biilon, Maintenance 

:-loria Martinez, Uti l i ty Clerk 

nforna t lon furn ished by: 
Lawrence gallon 

^'<!^P' 
Business Phone; 

536-0694 

•Lirvey Performed by: 
Juan P. Ortega 

Business Phone: 
758-8808 



Sftcrion A fContInued) 

SIMPLIFIED FLOW DIAGRAM IDR SCHEMATIC OF THE SYSTEM (INDICATE NORTH IF APPROPRIATE) 

I I f 'ut i - tu . I 
' JmhSchetl 

iviti hcUit if-2, 
0 a? /\leo} Si'oeit 

Ttittk ' 

^ ^ O ^ ^ ^ ^ ^ 

Section 8 - Source Information 

WELL 
Identification 

t>tell tl 

Well #2 

Nell #3 

Well 
Depth 

250 

400 

300 

Pump 
Depth 

200 

350 

250 

. Pu.iip 

.apaciiy 
GPM 

100 

25 

Well 
Drawdown 
-Xfist: .. 

N/Av 

N/Av 

Pump 
Type 

subm 

sul::m 

subm 

Static 
Water 
Leve,} _ 

N/Av 

N/Av 

N/Av 

Age of 
Pump 

N/Av 

N/Av 

Oate 
Well 
Drilled 

1972 

1966 

Remarks, Deficiencies, and Recommendations 

Source 

rtesian WelIs 

prings 

nfiltratlon Golleries 

Number 
Teach}_ ] 

N/A 

N/A 

N/A 

Total 
Rentarlcs. Oeficiencioa. and Recommendations 

1 



jection C - Gravity 

Grovi ty Storage 
Reservoir Indent. 

Tank #1 

Tank #2 

Tank #3 

Pressure Tank 1.0. 

Remarks, Deficiencies 

Storage and 

Storage 
Capacity 
((jallons^ 
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50,000 

25,000 

ifgal Ions) 

Pressure Tank Res 

Oate 
BUI It 

Aae 

or Recommendations 

Exterior 
Condition 

good 

good 

good 

Exterior 
Condi tion 

ervoirs 

Tank 
Material 
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steel 

steel 

Additional 

Cathodic 
Protection 

no 

no 

no 

lank 
Openings 
Secur*>H 

Ves 

yes 

no 

Information 

Ove r fIow 
Screened 

yes 

yes 

no 

Vent 
Screen 

yes 

yes 

yes 

Section 0 - WATER DISTRIBUTION 

Booster 
Pump 
Stations 

Type of Disinf 
Paci1i tics 

.System 
Pressure 
1 

;.= ipe 
>iaterials 
jin system 

'Type of Oi Stri 
1 

Contaminant 

Micro
biological 

Turbidi ty 

Organics 

Iporoanic 

Radiological 

Secondary 

Total Number 
of Stations 

1 

cction 

Remarks, Deficiencies or Recoiisnendations 

Max. 65 psi 

Min. 50 psi 

PVC [x] STEEL [x] 

C.I. D Other [x| 

but ion System 

Next Sam
ple Date 

X 
X̂̂  

9/90 

9/91 

Remarks, etc. 

Remarks, etc. 

Deficiencies (including cross-connections 

txansite pipe 

Gravity Q Pressure (~( 

Sample 
Frequency 

2/nio 

observed) 

Ooth • 

Remarks 

Section E - GENERAL OPERATION AND MAINTENANCE (0 6 M) 

Does the system keep up-to-d.nte OsM records? Yes H No LJ | 

Are preventative maintenance activities routinely pr,7cticed? Yes £ 

The importance of Cross Connection Control was discussed with the Oper.itor Yes 
tn,4iraro nheorwarl rroce rnonor r i nn« nUrwia IDir \o Mftrarial^ in ^vcfsm^ 

No 

a 
a 
No D 
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TAILINGS DAM MONITOR WELLS 

DATE rn 
HWWI r)/i:V9.? 7.7 

TDS S04 
\?.A:^ 674 

iMii.'. s/i;v):r 7.i isofi 762 

^\m^ 5/13/92 7.5 1223 604 

HW#4 5/13/92 7.5 929 493 

rn AND CD ANALYSIS ARE GF/A 

MO F PD 
<.03 0.5 <.003 

CD 2N^^ MN 
<.{n)p^ \ j iy .01 

FE CU 
.050 <.005 

1.70 0.9 <.003 < . l ) l i2y. l ) \ i j .04 .050 <.005 

<.03 0 . 1 /^ .OlA ) < .0Q2y^20 ) .01 <.050/<016 

0.09 2.8 <.003 <.002,^^3) <.01 .050 <.005 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

MOLYCORP 

November 2, 1993 

Karen !\;icCormack 
Environment Department 
Water Resource Specia)jst 
Ground Water Section 
P. 0. Box 26110 - Runnels Bldg. 
Santa Fe, NM 87502 

Dear Ms. McCormack: 

Enclosed are the analyses of the three private v\/ells we recently sampled. When the 
analysis of MW-8 is complete, we will send you the results. If you have any 
questions, please call me at 586-0212, extension 3001. 

Yours truly, 

{Az/h^*^-^'^ / J - * - K / 

David R. Shoemaker 
Mine Manager 

DRS/bjd 

enclosures 

RECEIVED 

^̂ OV 0 s 1993 

''OUNOWATEPB''"' 



iviuiycurp, inc. 
A Unocal Company 
Questa Division 
P.O. Box 469 
Questa. New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL f 
MOLYCORP 

MONITOR WELL P4-B .FELICIANO RAEL PRIVATE WELL 
SAMPLED 9/27/93 

NORTH SIDE EMBARGO ROAD 
NEW MEXICO WATER 
QUALITY STANDARDS 

PH 7.5 (STANDARD UNITS) 
S04 (SULFATES) 97 PPM 
TDS (TOTAL DISSOLVED SOLIDS) 398 PPM 
MO (MOLYBDENUM) <.005 PPM 
FE (IRON) <.05 PPM 
MN (MANGANESE) <.01 PPM 
CD (CADMIUM) <.005 PPM 
CU (COPPER) .010 PPM 
PB (LEAD) <0.1 PPM 
F- (FLUORIDE) .45 PPM 
ZN (ZINC) .89 

PH 6 
S04 
TDS 
MO 
FE 
MN 
CD 
CU 
PB 
P-
ZN 

-9 SU 
600 
1000 
1.0 
1.0 
0.2 
.010 
1.0 
.05 
1.6 
10.0 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 



/ Molycorp. inc. 
/ A Unocal Company 

Questa Division 
P.O. Box 469 
Questa. New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL f 
MOLYCORP 

MONITOR WELL P5 DANNY DURAN PRIVATE WELL 
SAMPLED 9/15/93 

NEW MEXICO WATER 
QUALITY STANDARDS 

PH 7.7 (STANDARD UNITS) 
304 (SULFATES) 112 PFM 
TDS (TOTAL DISSOLVED SOLIDS) 276 PFM 
MO (MOLYBDENUM) <.005 PPM 
FE (IRON) 0.08 PPM 
MN (MANGANESE) <.01 PPM 
CD (CADMIUM) <.005 PPM 
CU (COPPER) <.01 PPM 
PB (LEAD) <.l PPM 
ZN (ZINC) .21 PPM 
F- (FLUORIDE) .42 PPM 

MONITOR WELL FORMERLY 
SAMUEL DURAN 

PH 
S04 
TDS 
MO 
FE 
MN 
CD 
CU 
PB 
ZN 
F-

6-9 SU 
600 
1000 

1.0 
1.0 
0.2 
.010 
1.0 
.05 
10.0 
1.6 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 



Molycoro. Inc. 
A Unocal Company 
Ouesta Division 
P.O. Box 469 
Questa. New Mexico 87556 
Telephone: (505) 586-0212 

UNOCAL >$ 
MOLYCORP 

MONITOR WELL P9 DELMIRIA MEDINA PRIVATE WELL 
SAMPLED 9/17/93 
EMBARGO ROAD 

NEW MEXICO WATER 
QUALITY STANDARDS 

PH 7.3 (STANDARD UNITS) 
S04 (SULFATES) 94 PPM 
TDS (TOTAL DISSOLVED SOLIDS) 270 PPM 
MO (MOLYBDENUM) <.005 PPM 
FE (IRON) 0.120 PPM 
MN (MANGANESE) <.143 PPM 
CD (CADMIUM) <.005 PPM 
CU (COPPER) .01 PPM 
PB (LEAD) <.l PPM 
ZN (ZINC) .08 PPM 
F- (FLUORIDE) .70 PPM 

PH 
S04 
TDS 
MO 
FE 
MN 
CD 
CU 
PB 
ZN 
F-

6-9 SU 
600 
1000 

1.0 
1.0 
0.2 
.010 
1.0 
.05 
10.0 
1.6 

PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
PPM 
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GW-FEES 530340 
Beginning in August of 1991 the Ground Water Section (GWS) began collecting fees to help fund 
the review of discharge permit applications by section staff. The GWS is responsible for 
reviewing, approving, monitoring, inspecting, renewing and modifying approximately 1000 
permits for discharges of wastewater and other contaminants throughout New Mexico. The 
number of new permits which require action is increasing by approximately 20 percent each 
year and staffing levels have been cut each year, making it impossible for the GWS to comply 
with the regulatory requirements placed on the progreun by the Water Quality 'Control 
Commission (WQCC) Regulations. 

The GWS is currently assigned 10 technical staff positions, one of which is federally funded 
for work on Underground Injection Control permits, which is a small subset of the total 
number of discharge plan applications. Each staff person is responsible for approximately 
100 permits, which is approximately twice the workload that one person can reasonably handle. 
Additionally, one secretary is assigned to the GWS to handle fee collections, purchasing, 
typing, mail, and answering phones. 

The GWS collected $123,000 in fees during FYSl and we expect that the amount of money 
collected will be approximately $120,000. The GWS requests that the budget for 
organizational code 530340 (GW Fees)be increased to reflect the amount of money collected 
and that line items for salaries and benefits and contracts be increased as follows: 

Secretary 3 (currently employed by GWS in unauthorized, part-time, position)-To prepare 
public notices for publication as required by WQCC regulations. ($9197 + benefits). 
Seasonal(currently employed by GWS in unauthorized position)-To assist the section's one 
secretary with clerical duties. ($12,190 + benefits). 
Financial Specialist 4-To oversee fee collections, prepare budgets and other financial 
documents such as grant applications, track expenditures, etc. ($26,549 -I- benefits). 

Currently, $25,600 is budgeted for term positions. However, an additional $9,400 is needed 
to maintain current term positions and $21,300 is needed for temporary staff positions. 

Contract money in line item 053 is needed to pay for hearing officers who preside over public 
hearings mandated by the Water Quality Control Commission Regulations. The GWS requests that 
this line item be increased by $5300 to bring the amount available to $15,000. In general, 
the GWS conducts between 6 and 8 public hearings a year each of which costs between $1500 
and $2000. 
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Most of the iron concentration is suspended matter. 

The significant fluctuation in iron concentration along the 

stream is attributed to oxidation and precipitation. Red 

staining by iron oxide is present along several reaches of 

Red River. 

The zinc concentration at the Ranger Station ranged 

from .27 mg/l to .37 mg/l. The zinc concentration in-

l creased slightly in a downstream direction to Capulin 

Canyon with larger increases indicated along the lower 

reach. 

Manganese concentrations were largely dissolved matter. 

Discussion 

For the purposes of discussion, we have divided the 

length of the Red River studied into four segments. Figure 

I A shows the location of the prominent hydrothermal scars 

and the percentage of the total scar area along each seg

ment. 

1. Red River town to Molycorp mill area (stations 1 -

7). This reach is characterized by low accretion to the 

river and widespread scar and mud flow areas on the north 

and the smaller June Bug Creek scar on the south. Pioneer 

Creek, Mallette Creek, Bitter Creek, and Hansen Creek are 

intermittent flowing tributary streams in this reach. 

Below Hanson Creek, springs are the only significant source 

of acidic water and aluminum. Mildly acidic water enters 

the river in the town area, but no precipitate was ob

served there. 

This reach contains approximately 45% of the middle Red 

River stream length and about 50% of the hydrothermal scar 

area. 

Approximately 40% of the flow in Red River at the 

Ranger Station, during periods when the flow is less than 

40 cfs, originates above the Town of Red River. The stream 

34 



water above the Town has a high pH, and concentrations of 

aluminum, sulfate and other constituents are very low. 

About 34% of the flow accretion to the middle Red River 

occurs in the vicinity of the Town of Red River and another 

7%+ originates from springs and seepage flow from below the 

Town to above Molycorp's mill area. 

For Molycorp's surveys the gain in aluminum along this 

reach ranged from 24 to 28% of the total gain above the 

ranger station and the gain in sulfate ranged from 27 to 

34% of the total. There was, however, a significant varia

tion in the location of the accretions between the segment 

in the vicinity of the Town and the segment from below the 

Town to above the mill. Approximately one-half of the gain 

in both aluminum and sulfate along this reach appears to 

originate from drainage below the hydrothermal scar areas 

in the vicinity of Hansen Creek. Hansen Creek has surface 

flows on the order of 20 to 30 gpm at pH 3.5 during much of 

the time. The surface flows often extend all the way to 

the Red River. 

2. Mill area to Columbine Creek (sample stations 8 -

11) . This area contains the upstream mine dumps. There 

are a few acidic springs, notably at Sulfur Gulch, but 

little aluminum precipitate. ColunUDine Creek (sample 9) , 

flowing from the south, is near the west end of this reach. 

Water quality in Columbine Creek is non-acidic with very 

I low aluminum and sulfate concentrations. Chambers Spring, 

flowing from the south, discharges a small flow of mod

erately alkaline water to the river near the west end of 

the mill area. The river was generally relatively clear 

over this reach. 

This reach extends over approximately 23% of the length 

of the middle Red River survey area. About 25% of the 

original hydrothermal scar area is drained along this reach 
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including Sulfur Gulch which probably was one of the most 

active of the scar areas. An estimated 25% of the total 

stream flow accretion along the middle Red River accrues 

along this reach which includes about 19% flowing from 

Columbine Creek. 

Aluminum gains along this reach ranged from 7% of the 

total at the Ranger Station in 1988 to 13% in 1992 and 11% 

in 1993. Sulfate gains ranged from 18% in 1988 to 36% in 

1992 and 26.6% in 1993. Most of both the aluminum and 

sulfate gain originated near the westerly end of this 

reach. Springs located along this reach on the north side 

of Red River had slightly acidic water (ph > 5.0). 

3. Above Goathill Gulch to below Capulin Canyon 

(sample stations 12 - 14) . 

This reach extends along approximately 23% of the 

middle Red River survey area. Approximately 21% of the 

hydrothermal scar area including Goat Hill Gulch and Capu

lin Canyon, drain to Red River along this reach. The mine 

dumps at the heads of these drainages contain the majority 

of the altered rock material placed in the mine dumps. An 

estimated 6.3% of the total accretion to middle Red River 

occurs along this reach. This includes flow from Bear 

Canyon, a small non-acidic intermittent creek flowing from 

the south and the Goat Hill and Capulin drainages which had 

surface flow extending nearly to Red River a significant 

amount of the time until the flow was intercepted by Moly

corp's activities. 

Aluminum gain along this reach increased from 30.6% of 

the total in 1988 to 39.5% in 1992 and then decreased to 

25.5% in 1993. Sulfate gain decreased from 41% in 1988 to 

22% in 1992 and then increased to 32.5% in 1993. There was 

a significant variability between the three Molycorp sur

veys along this reach,- however, all surveys indicated that 
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there was a significantly higher aluminum gain from the 

Capulin drainage than the Goat Hill drainage and less 

sulfate gain from the Capulin than the Goat Hill drainage. 

In 1988 and 1992 the aluminum gain from Goat Hill was about 

12% of the total at the ranger station. In 1993 the survey 

indicated a slight decrease in aluminum in this reach. In 

the reach below Capulin Canyon the aluminum gain was 19% in 

1988, 28% in 1992 and about 25% in 1993. Sulfate gain in 

the Goat Hill reach was 28% of the total at the ranger 

station in 1988; 11% in 1992 and 25% in 1993. Sulfate gain 

in the Capulin reach was about 12% in 1988 and 1992 and 7% 

in 1993. 

There apparently is a significant difference in the 

drainage between Capulin Canyon and Goat Hill Gulch. The 

seeps and springs below Capulin are considerably more 

acidic resulting in higher aluminum transportation relative 

to the sulfate loading which is similar to that indicated 

from the drainage below Capulin to the ranger station. 

Drainage from Goat Hill Gulch is less acidic and more like 

the drainage from the scar areas upstream from the mill. 

4. Below Capulin Canyon to Ouesta Ranger Station. 

The downstream segment of the river is relatively short 

(.85 miles or 8% of the length of the river studied) and 

contains only 4% of the hydrothermal scar area. The acidi

ty of the springs and seeps along this reach was generally 

lower and the aluminum gains generally higher than any of 

the other stream reaches. In this reach the pH of the 

river dropped to as low as 6.8 owing to the presence of 

many small acidic springs (pH 3.5 to 4.5). The greatest 

increase in cloudiness of the river was along this reach 

and the alkalinity was the lowest. Accretion to stream 

flow was low here as well (Figure 1). Taken together, 

these observations indicate that a small flow of very low 
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pH water carries concentrated amounts of metals to the 

river. Many small springs were observed in this area, 

mostly at pH 3.5 to 4.5. The solubility of aluminum in

creases 50-fold between. pH 5.0 and 4.0, (Figure C) more 

than compensating for the low ground water flow. 

The source of aluminum accretion from this segment is 

in all likelihood the small altered area which lies above 

the river on the north. Conditions here seem to favor 

generation of low pH waters. The altered area is rocky, 

fractured and not deeply weathered, which promotes infil

tration of precipitation. The area is close to the river 

and no live streams are present. Consequently,. the oppor

tunity for dilution is diminished. 

The aluminum gain along this reach was 38.6% of the 

total gain to the ranger station in 1988, 21% in 1992 and 

36% in 1993. The sulfate gain was 14% in 1988, 9% in 1992 

and 7% in 1993. The largest gains in zinc, copper and 

other trace metals occur along this reach. Accretions of 

aluminum and acid in the reaches upstream have raised the 

river to near saturation level, so that the large additions 

in the lower reach imist precipitate rather than staying 

dissolved. This results in the greatest amount of turbidi

ty occurring along this reach. 

Temporal Variability of Mass Loading 

There are significant variations over time in both 

concentration and total discharge of aluminum and sulfate 

in the Red River. Analysis of the available data, part of 

which is shown in Table 4, has led to development of rea

sonable correlations between aluminum and sulfate varia

tions and variations in surface and ground water flow. 

The primary controls on water chemistry are the quanti 

ty and source areas of surface and ground water discharge. 

Stream flow resulting from snow melt at higher elevations 
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GW-GF 530110 
The Ground Water Section (GWS) is responsible for reviewing, approving, monitoring, 
inspecting, renewing and modifying approximately 1000 permits for discharges of wastewater 
and other contcuninanta throughout New Mexico. The number of new permits which require action 
is increasing by approximately 20 percent each year and funding and staffing levels have been 
cut each year, making it impossible for the GWS to comply with the regulatory requirements 
placed on the progreun by the Water Quality Control Commission Regulations. 

The GWS is currently assigned 10 technical staff positions, one of which is federally funded 
for work on Underground Injection Control permits, which is small subset of the total number 
of discharge plan applications. Each staff person is responsible for approximately 100 
permits, which is approximately twice the workload that one person can reasonably handle. 
Because of the burden placed on staff, few site inspections have been completed over the last 
few years. Of the 1000 permits issued, only 50 percent have been inspected during the last 
year. Additionally, approximately 100 permits have expired, although the discharge is 
continuing, and staff have been unable to conduct the necessary work to renew the permits. 
Two additional staff positions are needed to conduct inspections of permitted facilities and 
to help process applications. 

The FY82 general fund budget for the organizational code 530110, which includes the Bureau 
Chief and Administrative Secretary positions for the Ground Water Protection and Remediation 
Bureau, as well as two permanent positions in the Liquid Waste Section, is approximately 
$236,800 short of funds necessary to cover current permanent positions. Therefore, the 
attached request also includes an $236,800 increase in line-item 002 and a $71,000 increase 
in category 010, but no corresponding request for additional positions. A list of current 
staff is attached. 
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I C I R T V T UNOCR FCNALTY O F LAW THAT i H A V I FCMSONALLV C F A M I N I D 
ANO AM FAI»«. IAn W T H TMC I tVOHMATION S U a M T T C O M t l K M ANO R A S I D 
O N MT M O U I R T O F THOSC I N O V O U A I S I M M I D A T I L T I I C S F O N S « t . l F O D 
O B T A I N M C T H I MFOMMATIO^« I BCLItVC T H I S U W a T T I O INFODMATIOM 
IS T R U I ACCUMATC ANO C C M F I E T C I AM AWANI THAT TMCMI A m S I C 
Ni r iCANT F C N A L T C S F O R S U B M i n i N C F A L S I I N T O H M A T O N m C l U O N C 
T H I P 0 S S « M . I T T O F F M I A N D IMFMISONMINT S I I I S U S C I l O O l AND 
3 3 U S C I 1 3 1 9 Ifrnmtt trm wWrff l l t r m t ielmtrm mm* i m r l ^ * f i n . , mp lu f ffl MM 
• 'Ml .rf mm»immm t m p n m m m t . . n l . i / Vf i iVr i* C m u m l l l . mmd % \ t m i . I 

• IQNATURE OP PRINCIPAL EXECUTIVE 

OFFICER OR AUTHORIZED AQENT 

_03_ 
MO 

C O M M E N T A N D E X P L A N A T I O N O F ANY V I O L A T I O N S iRe l r r rHCt a l l a l l a i h m t M t h t r t } 

SBE PERMIT PART I I I FOR FURTHER BEQUIREMBNl'S. 
IHBHB SHALL HE NO DISCHARGE OF FLOATING SOLIDS OR V I S I B L E FOAM EXCEPT IN TRACE AMOUNTS. 

»Ai>j;i»8My(Ri;V.'mi) 'hJili^,liM,„,yt^u,»a. .REPLACE. .>> PO,M T . . . WHICH MAY NOY „ u . . , , 

ojo'i j/'i20H{ji-n m 



«f tf0lJi0RP_iliC2_iiULSTA_DIV-
W E — P . ^ ^ T B O X Ufe9 

QU£STA WM_ 87556 

OI8CHAROC MONITORINO REPORT lOMRI 
12161 ^ i n i 9 ) M A J O R 

Form Approved. 

F - FINAL 0**B No. 2040-1 
SEEPAGE TAJ^E««8* 9llP0d(kBtlt!^T 

* » * NO DISCHARGE l U l • * • 
NOTE: Read in iuuc t iom baler* complstina th i t form. 

OU, IN CONDUIT OR 
HU TREATMENT PLANl 
05U 1 0 0 
FLUENT GHOSS ?ALUt 
4E/YITLE PRINCIPAL EXECUTIVE I 

D a v i d R. Shoemaker 

Mine Manager 
TYPED OR PRINTED 

IMENT AND EXPLANATION OF ANY VIOLATIONS tR t l t r t n t t all ollut'AmfMI A«r«| 

E PEHMll PART III FOR FURTHER NEQUIHEMESIIS. 
EWg SHALL HE NO DISCHARGE OF FLOATING SOLIDS OH VISIHLE FOAM EXCEPT 
p £ i i i i J ^ t (RSIJ! ̂ ) • f j i l i l& i t l l n i L S may be usad. IREPLACEE EPA FORM T-4« WHICH M A Y WOT RE U . E D . I 

EN TRACE AMOUNIS. 

ooosn /^^ouo i - i ? )ii 



Reference 34 



RZCCRD OF TELEPHONE CONVERSATION 

Time: •̂ . Da-e: ^.-Z-*?'^ 

O r i g i n a t i n g P a r r y : S t u a r t Kent 
8 2 7 - 0 0 3 7 

Otner P a r i i e s ; 
\ l . ^ cX , r -T7^y^;^{U / ^ g > 5 \ ^ ^ -

NMED 
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GW-FEES 530340 
Beginning in August of 1991 the Ground Water Section (GWS) began collecting fees to help fund 
the review of discharge pennit applications by section staff. The GWS is responsible for 
reviewing, approving, monitoring, inspecting, renewing and modifying approximately 1000 
permits for discharges of wastewater and other contaminants throughout New Mexico. The 
number of new permits which require action is increasing by approximately 20 percent each 
year and staffing levels have been cut each year, making it impossible for the GWS to comply 
with the regulatory requirements placed on the program by the Water Quality Control 
Commission (WQCC) Regulations. 

The GWS is currently assigned 10 technical staff positions, one of which is federally funded 
for work on Underground Injection Control permits, which is a small subset of the total 
number of discharge plan applications. Each staff person is responsible for approximately 
100 permits, which is approximately twice the workload that one person can reasonably handle. 
Additionally, one secretary is assigned to the GWS to handle fee collections, purchasing, 
typing, mail, and answering phones. 

The GWS collected $123,000 in fees during FY81 and we expect that the amount of money 
collected will be approximately $120,000. The GWS requests that the budget for 
organizational code 530340 (GW Fees)be increased to reflect the amount of money collected 
and that line items for salaries and benefits and contracts be increased as follows; 

Secretary 3 (currently employed by GWS in unauthorized, part-time, position)-To prepare 
public notices for publication as required by WQCC regulations. ($9197 + benefits). 
Seasonal(currently employed by GWS in unauthorized position)-To assist the section's one 
secretary with clerical duties. ($12,190 + benefits). 
Financial Specialist 4-To oversee fee collections, prepare budgets and other financial 
documents such as grant applications, track expenditures, etc. ($26,549 4- benefits). 

Currently, $25,600 is budgeted for term positions. However, an additional $9,400 is needed 
to maintain current term positions and $21,300 is needed for temporary staff positions. 

Contract money in line item 053 is needed to pay for hearing officers who preside over public 
hearings mandated by the Water Quality Control Commission Regulations. The GWS requests that 
this line item be increased by $5300 to bring the amount available to $15,000. In general, 
the GWS conducts between 6 and 8 public hearings a year each of which costs between $1500 
and $2000. 
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GW-FEES 530340 
Beginning in August of 1991 the Ground Water Section (GWS) began collecting fees to help fund 
the review of discharge permit applications by section staff. The GWS is responsible for 
reviewing, approving, monitoring, inspecting, renewing and modifying approximately 1000 
permits for discharges of wastewater and other contaminants throughout New Mexico. The 
number of new permits which require action is increasing by approximately 20 percent each 
year and staffing levels have been cut each year, making it impossible for the GWS to comply 
with the regulatory requirements placed on the progreun by the Water Quality Control 
Commission (WQCC) Regulations. 

The GWS is currently assigned 10 technical staff positions, one of which is federally funded 
for work on Underground Injection Control permits, which is a small subset of the total 
number of discharge plan applications. Each staff person is responsible for approximately 
100 permits, which is approximately twice the workload that one person can reasonably handle. 
Additionally, one secretary is assigned to the GWS to handle fee collections, purchasing, 
typing, mail, and answering phones. 

The GWS collected $123,000 in fees during FY81 and we expect that the amount of money 
collected will be approximately $120,000. The GWS requests that the budget for 
organizational code 530340 (GW Fees)be increased to reflect the amount of money collected 
and that line items for salaries and benefits and contracts be increased as follows: 

Secretary 3 (currently employed by GWS in unauthorized, part-time, position)-To prepare 
public notices for publication as required by WQCC regulations. ($9197 + benefits). 
Seasonal(currently employed by GWS in unauthorized position)-To assist the section's one 
secretary with clerical duties. ($12,190 + benefits). 
Financial Specialist 4-To oversee fee collections, prepare budgets and other financial 
documents such as grant applications, track expenditures, etc. ($26,549 + benefits). 

Currently, $25,600 is budgeted for term positions. However, an additional $9,400 is needed 
to maintain current term positions and $21,300 is needed for temporary staff positions. 

Contract money in line item 053 is needed to pay for hearing officers who preside over public 
hearings mandated by the Water Quality Control Commission Regulations. The GWS requests that 
this line item be increased by $5300 to bring the amount available to $15,000. In general, 
the GWS conducts between 6 and 8 public hearings a year each of which costs between $1500 
and $2000. 
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GW-FEES 530340 
Beginning in August of 1991 the Ground Water Section (GWS) began collecting fees to help fund 
the review of discharge permit applications by section staff. The GWS is responsible for 
reviewing, approving, monitoring, inspecting, renewing and modifying approximately 1000 
permits for discharges of wastewater and other contaminants throughout New Mexico. The 
number of new permits which require action is increasing by approximately 20 percent each 
year and staffing levels have been cut each year, making it Impossible for the GWS to comply 
with the regulatory requirements placed on the program by the Water Quality Control 
Commission (WQCC) Regulations. 

The GWS is currently assigned 10 technical staff positions, one of which is federally funded 
for work on Underground Injection Control permits, whitih is a small subset of the total 
number of discharge plan applications. Each staff person is responsible for approximately 
100 permits, which is approximately twice the workload that one person can reasonably handle. 
Additionally, one secretary is assigned to the GWS to handle fee collections, purchasing, 
typing, mail, and answering phones. 

The GWS collected $123,000 in fees during FY81 and we expect that the amount of money 
collected will be approximately $120,000. The GWS requests that the budget for 
organizational code 530340 (GW Fees)be increased to reflect the zunount of money collected 
and that line items for salaries and benefits and contracts be increased as follows: 

Secretary 3 (currently employed by GWS in unauthorized, part-time, position)-To prepare 
public notices for publication as required by WQCC regulations. ($9197 -i- benefits). 
Seasonal(currently employed by GWS in unauthorized position)-To assist the section's one 
secretary with clerical duties. ($12,190 + benefits). 
Financial Specialist 4-To oversee fee collections, prepare budgets and other financial 
documents such as grant applications, track expenditures, etc. ($26,549 + benefits). 

Currently, $25,600 is budgeted for term positions. However, an additional $9,400 is needed 
to maintain current term positions and $21,300 is needed for temporary staff positions. 

Contract money in line item 053 is needed to pay for hearing officers who preside over public 
hearings mandated by the Water Quality Control Commission Regulations. The GWS requests that 
this line item be increased by $5300 to bring the eunount available to $15,000. In general, 
the GWS conducts between 6 and 8 public hearings a year each of which costs between $1500 
and $2000. 



Co 
Ni 
Cu 
Zn 
Aa 
Se 
Sr 
Zr 
Mo 

Hg 
Pb 
Rb 
Cd 
Sn 
Sb 
Ba 

-186.594 
86.3185 
10.7992 
19.8703 
9.41859 
28.9752 
225.372 
265.587 

0.733950 
-5.40480 
20.1290 
112.559 

-41.3073 
98.6266 
0.463923 
773.457 

179.781 ppm 
55.6418 ppm 
30.2410 ppm 
25.7406 ppm 
13.8919 ppm 
12.5576 ppm 
10.25:5 ppm 
9.61697 ppm 
3.22548 ppm 
23.0698 ppm 
11.3091 ppm 
8.88320 ppm 
81.2339 ppm 
50.5231 ppra 
30.1034 ppm 
29.2220 ppra 

Application:SOIL SAMPLES Q018 07-11-1992 
Meas Time: 
ID: <MSG> 
( ) ( 

2-MAR-1993 14 :53 :50 

) 

coH^® - ("^ccL (?x\ 

c r H i 
K 

Ca 
T i 

CrLO 
Mn 
Fe 
Co 
Ni 
Cu 
Zn 
As 
Se 
Sr 
Zr 
Mo 
Hg 
Pb 
Rb 
Cd 
Sn 
Sb 
Ba 

Value 
24.9889 
21538.9 
20400.5 
2594.16 
106.461 

)«-S93.346 
36975.9 

-282.004 
56.0871 

^ 1 3 8 . 7 9 8 
. ^ 3 3 . 7 4 7 5 

-46 .1900 
-10 .5267 

538.685 
191.704 

^ 2 0 3 . 9 2 6 
-22.3480 

^••83.5371 
139.989 
87.4035 
112.541 

-36 .1587 
932.750 

S t d . dev. 
182.980 ppm 
578.080 ppm 
396.201 ppm 
170.005 ppra 
118.642 ppm 
216.529 ppm 
621.300 ppm 
189.325 ppra 
57.3137 ppra 
37.5383 ppra 
26.0724 ppra 
20.6094 ppra 
10.5683 ppm 
15.9632 ppm 
9.27871 ppm 
7.33142 ppra 
22.4021 ppm 
14.6324 ppm 
9.96123 ppm 
89.4807 ppra 
54.3615 ppra 
32.0163 ppm 
32.5882 ppm 

A p p l i c a t i o n : S O I L SAMPLES QOIS 07-11-1992 
Meas Time: 2-MAR-1993 15 :02 :58 
ID: <PK> T'CrOE-i'.-^ C > e S < iCffO ^<v<f.'Z. A-
{ ) ( 

CrHI 
K 

Ca 
T i 

CrLO 
Mn 
F e 
Co 
Mi 

> 
Value 

101.150 
31744.3 
1073.91 
1361.82 
105.594 
427.528 
26819.7 
297.003 

#85.4429 

S t d . dev . 
174.195 ppm 
686.440 ppm 
181.017 ppm 
129.850 ppm 
112.392 ppm 
196.920 ppm 
524.698 ppm 
174.833 ppra 
56.3489 ppm 

d-pi 



CrHI 
K 

Ca 
Ti 

CrLO 
Mn 
Fe 
Co 
Ni 
Cu 
Zn 
As 
Se 
Sr 
Zr 
Mo 
Hg 
Pb 
Rb 
Cd 
Sn 
Sb 
Ba 

Value 
42.4738 
25296.7 
isia.09 
3010.22 
121.666 

-153.657 
37619.7 

r277.023 
14.7182 
23.4800 
23.9460 

>53.3249 
-0.656631 

294.446 
334.023 

.»«• 547.379 
-39.6870 

:)irl8.0403 
136.780 
74.8416 
11.3614 

-6.36759 
1130.50 

Std. dev. 

198.503 ppm 
615.950 ppm 
176.130 ppm 
175.430 ppra 
116.484 ppra 
188.438 ppm 
618.443 ppm 
199.926 ppm 
62.5410 ppra 
31.3257 ppm 
26.0196 ppm 
20.3996 ppm 
11.1663 ppm 
11.7513 ppm 
10.3951 ppra 
11.3421 ppra 
21.3237 ppm 
11.1430 ppra 
9.71154 ppm 
34.5013 ppra 
49.3094 ppm 
31.0669 ppm 
35.2094 ppm 

Application;SOZZ. SAMPLES QOIS 07-11-1992 
14:39 Meas Timet 2-HAR-1993 15: 

ID: <MPM> i^CU-^r CO i2.f -
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Ca 
T i 

CrLO 
Mn 
Fe 
Co 
Ni 
Cu 
Zn 

Aa 
se 
sr 
Zr 
Mo 
Hg 
Pb 
Rb 
Cd 
Sn 
Sb 
Ba 

Value 
483.996 
14777.5 

. 15689.6 
2138 .81 
144.403 
1026.98 
36864.9 

- 1 9 5 . 7 7 3 
-6 .90709 

K 1 3 7 . 3 9 0 
.)4-S38.610 

- 5 2 . 8 1 5 1 
-11 .9512 

702.129 
157.283 

^ 3 4 2 . 2 3 6 
-56 .511S 

. ^ 8 7 . 4 6 1 6 
126.655 
41.1273 

-42 .1786 
-11 .7772 

686.949 

S t d . dev. 
209.098 ppm 
487.022 ppm 
344.143 ppm 
152.391 ppm 
110.336 ppm 
242.764 ppm 
609.014 ppm 
187.712 ppm 
54.2077 ppm 
36.2756 ppn 
33.5880 ppa 

19.8688 ppm 
9.92491 ppm 
13.0064 ppa 
3.94893 ppm 
9.07643 ppa 
19.4666 ppm 
14.4952 ppm 
9.47699 ppm 
74.5037 ppa 
42.9568 ppm 
27.0827 ppa 
27.4819 ppa 



Application:SOIL SAMPLES QOIS 

Meas T ime: 
ID: <ESRR> 
( ) ( 

CrHI 

1 "̂  
^ c a 

T l 
CrLO 

Mn 
Fe 

T i 
CrLO 

Mn 
Fe 
Co 
Ni 
Cu 
Zn 
As 
Se 
Sr 
Zr 
Mo 
Hg 
Pb 
Rb 

k " 
i sn 

Sb 
Ba 

A p p l i c a t i o n : , 
.Meaa Time: 
ID: <AC1> ..: 

\ 1 ( 

CrHI 
K 

c a 
T t 

CrLO 
Mn 
Fe 
CO 
Ni 
Cu 
Zn 
As 
Se 
Sr 
Zr 
Mo 
Hg 
Pb 

' Rb 
Cd 
s n 
.«?b 

2-MAR-1993 14:47:48 
£tZliSlOy^^<- SCA9:, 

) 
Value 

236.350 
30924.4 
4896.23 
2302.02 

-172 .555 
335.344 
32300.6 

2627.79 
-159 .118 

1358.14 
71818.3 
159.122 
38.4598 
156.927 
165.968 
23.7369 

-5 .67792 
178.413 
71.9337 
11.5076 
25.1498 
53.2387 
22.3689 

-5 .90106 
120.343 
60.1327 
181.000 

SOIL SAMPLES QOIS 
2-.HAR-1993 14:30; 

1 

>̂ vSV rnWAj L/ 

S td . dev. 
183.791 ppm 
673.370 ppm 
242.397 ppm 
159.897 ppra 
109.899 ppa 
203.086 ppm 
532.513 ppa 

171.661 ppm 
108.296 ppm 
261.133 ppa 
861.157 ppm 
269.509 ppm 
67.6866 ppm 
41.3943 ppm 
34.2086 ppm 
23.3625 ppa 
11.3008 cpra 
10.2407 ppra 
6.37176 ppa 
3.22765 ppa 
27.3180 ppa 
14.6173 ppa 
6.47717 ppa 
99.3768 ppa 
60.8043 ppa 
37.9575 ppra 
18.4674 ppra 

07-11-1992 
;37 
.<> 

) 
Value S td . dev. 

-271 .445 
4553.38 
5733.97 
633.456 
168.800 

-360 .336 
104242 

827.404 
- 1 6 3 . 3 5 3 

1237.46 
304.019 

- 7 2 4 . 1 6 8 
10.1025 
10.3308 
58.8934 

-0 .174310 
- 3 0 . 0 8 5 4 

5346 .41 
7.87106 
65.9059 

-31 .2312 
?5.fle7fi 

166.612 ppa 
298.505 ppa 
213.447 ppm 
87.3495 ppa 
94.5817 ppa 
213.201 ppa 
1034.92 ppa 
327.784 ppa 
75.3334 ppa 
36.4135 ppa 
43.5576 ppa 
126.912 ppa 
17.5199 ppa 
5.13844 ppm 
6.22133 ppm 
2.97636 ppm 
31.6898 ppm 
105.175 ppa 
7.77275 ppa 
94.9099 ppa 
54.4962 ppa 
i e TT/ti . . . . . . 

( > c » < X t - ^ ^ 

^iP—^^C) 

£rei/erv»fci •icfcy' - t^eet li«>i<y ^ 
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RESPONSE TO "SUM.MARY ST.̂ TE.'CKT" PRZS2NTSD 

BY QUESTA 30ARD OF EDUCATION 

INT7.0DUCTI0N S CONCLUSIONS 

Molycorp has worlced with the New Mexico Environaantal 

.laprovement Division (£13), the Questa Council and the Questa 

Board of Sducation for several years to inform concerned parties 

on the dust eontrol program, and to deteraine if potential 

hazards exist with blowing tailings dusts. All study 

information collected to date, including one contracted hy the 

Questa Board of Education in mid-1981, indicates t.'iat there is 

no potential for health problems associated with the tailings 

dusts. While this dust is a nuisance problem during periods of 

strong wind, no chronic health probie.ms have been associated 

with it. 

Molycorp's dust control progran, including wetting of the 

tailings, chemical stabilization and reclamation is well 

documented. The continued research on the problem has been 

addressed in the past, and is discussed further in this report. 

There have been substantial improvements to the dust control 

program in recent years. The current surfactant spraying 
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program with newly purchased equipment has resulted in a 30 

percent reduction in airborne particulates in 1980-81 as 

reported by the EID. 

Previous tailings pcnd management planning, which called for 

early completion of Section 36 tailings disposal is being 

further studied as a result of discussions with the school 

board. If design approval is obtained fron the State Engineer's 

office, it would be possible to complete and revegetate the 

northern portion of Section 36 (within 3/4 miles of the school) 

by late 1984 or early 199S. 

A BP.IEF HISTOP.Y 0? TAILING; DISPOSAL 

During the feasibility studies for the open pit operations 

the issue of tailings disposal was considered carefully. Because 

of the steep terrain around the mill operations, tailings disposal 

was one of the majcr tec.̂ .nical considerations in planning the mine. 

Several studies were undertaken to determine the best location of 

the tailings imcound--enr and to develop a plan of operations. The 

Questa location was chosen because it offered stability and flexi

bility for construction and the closest economic site to the mine. 

Several consulting engineers were called in to analyze the 

site and design before construction started. In the summer of 

1964, work on the site began so the new mill could start up in 
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January, 1965. Tailings .have been discharged into the area 

almost conti.iuously si.nce that time. 

From 1974 through 1976, an additional study was performed by 

outside consultants and in-house experts to evaluate long range 

taili.ngs disposal sites. The study evaluated many areas such as 

the present open pit, which had to be rejected due to its 

proxLmity to the underground mine; an area near Llama; the 

canyon above the fish hatchery; Cerro; the present area of 

Sections 35 and 36; and the Guadalupe saddle. The study found 

that the only workable alternative was to utilize the existing 

site to its designed capacity and gradually transfer the 

tailings disposal facilitias to the Guadalupe saddle area. 

Tailings disposal is one of the costliest aspects of a 

milli.ig operation. There are many engineering, safety and 

environmental aspects which have to be considered. The Questa 

disposal site has been designed for construction in stages; a 

starter dam is begun, the area behind the da.m is filled with 

tailings, and the dam is then raised to provide more tailings 

disposal. The Section 36 area, nearest to Questa, is currently 

undergoing construction for the final stage of the impoundment. 

The impoundment has been monitored and studied continuously 

since before the initial construction. Various experimental 
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projects have been underta-iten to ensure that the tailings are 

managed in the safest possibly way. 

Among the many analyses done at the tailings impoundment are 

seismic and stability studies, water flow, water quality and 

rainwater run-:off studies and reclamation testwork. in 

addition, water and air quality in the vicinity of the 

impoundment is monitored. From 1969, when Pope Lake was 

constructed, until the mill shut-down in mid 1981, a trout 

population was maintained to ensure that decanted water from the 

disposal system would not adversely affect fish life. 

Reclamation testworic began in early 1970's. Since that, 

time, more than 100 acres of tailings have been reclai.-ed, 

demonstrating that the impoundment can be left as useful, 

productive land after closure. The entire i.mpoundment will be 

reclaimed upon closure. Reclamation involves capping the 

tailings with local borrow material and seeding with grass 

species'. In 1982, more than 50 acres will be seeded to prevent 

dust problems in exposed areas. 

Fugitive dust emission control has long been studied. 

Tailings dust is not an uncommon problem in the mining industry 

and Molycorp has studied r.ethods used at other operations to 

control it. In 1977 advice was sought from the U.S. Bureau of 

Mines to assist in dust control measures.' The Bureau 
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recommended the use of chemical stabilizers. Several test areas 

were established to determi.-.e the most effective stabilizer or 

•surfactant". By 1979 a dust control system usi.ng the chemical 

stabilizer recommenced by the Bureau of Mines was in use. This 

stablizer is sprayed on dried tailings forming a crust, holding 

down dust particles which would otherwise be picked up by the 

wind. Over the past two years, major improvements have been 

made in the dust control program. New technology has been 

developed. A modified agricultural sprayer purchased in 1981 to 

spray stablizer has increased the program's efficiency 

substantially. This machine sprays areas which can be sources 

of dust but are otherwise inaccessible due to the nature of the 

tailings. 

The sprayer system was adapted from one designed to apply 

agricultural chemicals cn fields with the minimu.m amount of 

surface disturbance. Fully loaded, the machine has a surface 

beari.ng pressure of 10-15 pounds per square inch, less than that 

of the average person. Several modifications of the 

agricultural system were required to enable use of the machine 

for dust control. It is not known what is meant by the "Summary 

Paper" comment that the vehicle "cannot 'free wheel' through 

even those areas that are accessible". Molycorp invites the 

school board to observe the sprayer in operation; the vehicle is 

not underpowered and has proven to be a suitable vehicle for 

spraying the inactive portion of the tailings ponds. 
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Research is conti.-.uing on dust control program. New 

chemical stabilizers are being tested, reclamation testwork is 

ongoing and new technological developments are being considered 

for use in the program. Duri.ng 1981, the cost of the chemical 

stablizer was about S300,000. As shown from Molycorp's past 

record, changes in the program are readily made when studies 

demonstrate their feasibility. 

The existing tailings disposal facilities do not have 

sufficient capacity for the expected life of the new underground 

mine. Molycorp is currently investigating methods and locations 

for future disposal to ensure conti.nous operation of the new 

mine and mill. Section 36, the area closest to Questa, is 

expected to be compiateiy closed in by 1990, and the area will 

be capped with borrow material and revegetated. 

Future plans for the i.'̂ poundment will be discussed in detail 

later in this report. 

DISCUSSION OF DATA 

Over the past several years, many analyses of the tailings 

have been made. They have been interpreted by many individuals 

with respect to toxicity and health standards. None of the 

studies by EID, Union Oil and Dr. Freeaeic, College of Santa Fe, 

who interpreted the Summary Statement results* identified any 
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tailings constituent at a concentration which would cause health 

problems. 

At the time the school board collected its sample of 

taili.ngs, Molycorp collected a "split" sample, i.e. one taken at 

the same time and location. Split samples are routinely used in 

analytical chemistry as a quality control check. The .Molycorp 

saaple was sent to Camp, Crasser & McSee (CCM), a consulting 

laboratory in Denver, for analysis. Although COM performed the 

tailings analysis by a different method than that used by the 

Colorado School of .Mines .research Institute, the results should 

not differ significantly. 

The results of the split sample are shown in Table I. The 

two parameters where the greatest discrepancy occurred were 

arsenic and selenium. Mr. Larry Tisdel from the School of Mines 

Research saved the sa.tple and reanalyzed it for those two 

parameters. The second analysis, done in duplicate, was 

considerably lower than the first reading. .Mr. Tisdel's report 

is attached. As can be seen from the analysis, neither arsenic 

nor selenium are in high concentration, as was first reported. 

One other parameter requiring explanation is Total Organic 

Carbon (TOC). The TOC value represents all organic carbon in 

the sample. Its source is unidentified by this analysis and 

could come from many thi.ngs. As Dr. Freeark pointed out in his 
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report to Mr. Archuleta, any plant or animal material contains 

high concentrations of TOC. Fertilizer and top soil contribute 

to TOC. Mill reagents contain organic carbons. So does the 

dust control surfactant. Mill reagents containing organic 

carbons are added in the. mill at a combined rate of less than 

0.3f/ton of ore; If all reported to the tailings pond, the 

maximum in the taili.̂ .gs would be less than ISO parts/million. 

The organic reagents are added as collectors in the flotation 

process. Thus the bulk of them report with the molybdenum 

concentrate and do not reach the tailings pond. 

When asked by Mr. Archuleta to interpret the results. Dr. 

Freark concluded that there were no obvious health problems 

associated with the taili.-.gs. He stated that "the data 

indicated that on the whole, Questa air is very good when 

compared to OSKA and NI-IEID Standards. Further.more, there 

appears to be little or no problems associated with TSP 

originating from the .Molycorp tailings". Dr. Freeark's report 

is attached. 

A copy of a portion of the 1979-30 NMEID Annual Air Quality 

Report is also attached. This chart compares air quality of 

various New Mexico ccm.munities and shows that air quality in 

Questa is superior to many areas of New Mexico. The mean total 

suspended particulates in Questa in 1980 was well below state 

standards; more than half of the communities monitored in the 
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state, including Taos, have averages which exceed the state 

standard for mean particulates. 

FUTURE PROJECTS 

. Monitoring of the dust concentrations in the air probably 

will continue by EID. It has set up a special monitor at the 

high school to measure the amount of particles in the air which 

ace less than 15 microns and could be taken into the lungs. In 

addition, air filters from the school monitor will be analyzed 

to determine the che.mic2l .-akeup of the dust that is collected. 

The direct determinations could be compared to health 

standards. Earlier data about the chemical constituents of the 

dust is available from EID. 

Studies aimed at i.-=prcving Molycorp's dust control program 

are continuing. Significant progress is being made, as the EID 

data suggests. The 1980-31 dust levels show about 1/3 reduction 

over 1979 levels. 

.Molycorp is reviewing new technology to further control 

dust; it has developed special equipment for use in the 

program. Every conceivable control method is being considered. 

One method currently being evaluated is accelerated closure of 

the north end of Section 36, which is close to the high school. 

a.Q 
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Construction a t Section 36 i s underway and w i l l continue 
I 

through the summer of 1932. Design modifications are being 

studied to determine whether the construction at the north end 

could be completed in 1983 instead of 1985 so that the area near 

the high school can be closed early. The north third of Section 

36 could be capped and revegetated by about 1986 if approval for 

the design and associated construction modifications are 

approved by the State Engineer. 

Since the existi.ng taili.ngs impoundment does not have enough 

capacity to enable operations for the life of the underground 

operations, new sites are now under consideration. The entire 

taili.ngs pond nearest the high school is expected to be closed 

prior to 1990. The Guadalupe saddle west of the existing ponds 

appears the most promisi.ng for future tailings disposal. To 

ensure continuous operation of the mine without shut-down and 

employee layoff, it is hoped that a new site can be per.mitted 

and developed within the next few years. 

CONCLUSION 

Tailings disposal is a necessary adjunct of all milling 

operations. Many different factors govern the design and 

operation of a tailings impoundment. The Environmental 

Protection Agency, the NM Environmental Improvement Division, 

the NM State Engineer, Mine Safety and Health Administration, 
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the Bureau of Land .Management and other agencies have 

regulations concerni.ng tailings disposal. It is a dynamic 

operation which often u.-.dergoes many changes from original 

design. 

All information collected to date indicates that there is no 

potential for health problems associated with the tailings 

dust. While this dust is a nuisance problea during periods of 

strong wind, no chronic health problems have been associated 

with it. Monitori.ng of the dust will continue by EID to add to 

the data base. 

Molycorp is studyi.-.g the possibility of accelerati.-.g the 

closure of the north end sf Section 36. This would require 

redesigni.ig the dams and obtaining a special permit froa the 

State E.igineer's office. It is hoped that the feasibility of 

accelerated closure can be determined by the end of April. 

The suggestion made on the "Summary Report" for a committee 

to address the dust problem is good; Molycorp is prepared to 

name a person or persons to such a committee at any time. The 

further suggestion at the January 19 meeting that efforts be 

made to complete the area of the tailings pond nearest the high 

school as rapidly as possible is being investigated. 
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We appreciate the concern of the Questa Board of Education 

and will continue to make every effort to alleviate the problems 

of tailings dust. 

Enclosures: 1. Split Sample Results, Table I 

2. CSMRI Report by L. Tisdel, 1/2S/82 

3. Report from Dr. C. Wayne Freeark to 

G. Archuleta, 11/1/81 

4. New Mexico EID Annual Air Quality Report 

1979-1980 
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TABL£ I 

SPLIT S;\«.?Li: RESULTS 

-

Alumina's (Al) 
Ar sen i c (As) 
Barium (3a) 
Boron (8) 
Cadmium I d ) 
C a l c i u a (Ca) 
ChrofflitsB (Cr) 
C o b a l t (Co) 
Copper (Cu) 
I r o n (Fe) 
Lead (Pb) 
Magnesias (Mg) 
Manganese (Mn) 
Mercury (Hg) 
Molybdenua (Mo) 
Nicke l (Ni) 
P o t a s s i u a (k) 
Seleni tsa (Se) 
S i l v e r (Ag) 
Sodlua (Na) 
Urani\S3 (U) 
Vanadica (V) 
2i.nc (2.-:) 
Carbonate (CO 3) 
C h l o r i d e (Cl") 
C h l o r i n e (CD 
Cyanide (CD 
F l u o r i d e {?! ' ) 
r iuor i . - .e (Fl) 
S i l i c a ( S i O j ) 
S i l i c o n (Si) 
S u l f i d e (H2S) 
S u l f a t e (SQ4} 
T o t a l Organic Carbon (TOC) 
T in (Sn) 
Tungsten (W) 
B i s a u t h (Bi) 
T h a l l i u a (TI) 

School Soard 
Dry Sar.cle 

63.000 
8« 

• <50 
6 

<13 
18,900 

60 
35 

140 
29,300 

90 
8,300 

620 
^O.S 

290 
.40 

39,900 
< £ • 
10 

20.400 
^10 
<40 
240 

7,300 
.4 ,100 

< 1 
2.230 

665,CSO 

6,470 
5.440 
2,ceo 

Moly 
Off Samole 

^ 1 0 , 0 0 0 
2 .7 
740 
1.3 
.28 

>10.000 
87 

8.9 
94 

>io,aoo 
180 

10,000 
490 
NR 

130 
5.6 

MO.OOO 
4.7 
5.5 

10.000 
2 .3 

50 
98 

24 
< 0 . 4 

4,500 

>10,000 

> 1 , 0 0 0 
600 

School Board 
Wet Samole 

65.000 
3* 

^ 5 0 
12 

^10 
20,300 

80 
37 

200 
31,900 

80 
10,300 

SOO 
^O.S 

210 
SO 

39,700 

<v 
19,800 

JLIQ 
60 

210 
IS ,100 

1,900 

< 1 
1,000 

632.000 

5 ,750 
7 ,790 
1,100 

Moly 
Wet Samole 
>10-000 
^ * w f w w w 

1.1 
740 
1.3 

44 
>10,000 

87 
18 

150 
>10,000 

70 
>10,000 

770 
NR 
87 
12 

MO.OOO 
2.7 
.45 

>S,000 
1.7 

SO 
" W 

170 

51 
<.0.4 

>5,0Q0 

>10.CQ0 

1.000 
1,000 

Corrected by Colorado School of Mines 
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Cclcrado SchocI of Mines fiesesrcn Insuiture 
PO BOX n ? • CCtOEN. CCCSACt SOiCS 

PHONE I3C3] 279-S:ai • Twx 910-S3ii.ai»a • CSM Bei Ĉ dn 

February 25, 1982 PEPUTT 

CSHRI Project J2u2C5 Emroriix.itjiTtewot̂ c.•*. 
59W Meintvt S i t 

SoMw CeioTMa sC^ '̂ 

Ms. Cindy Stark 
Molycorp Inc. 
P.O. Box 469 
Questa. New Mexico 87556 

Dear Ms. Stark: • 

Our analytical laboratory has completed their work on re-analyzing the two 
tailings samples for arsenic ans selenium. These two samples were 
originally submitted by Mr. G.A. Archuleta in June of 1331. The samples 
have been in storage at our facilities since that time. 

For this re-analysis work, each sanple was blended, and a new recressnta-
tive portion was split out. Then, as fcsfore. the representative cortion 
was dried, pulverized, and blended prior to analysis. 

The original analysis results and the re-analysis results are cc.rsared ' 
as follows; 

or ig ina l analysis results 
reoorted 7/22,/?2 

"drv samaie' wet sar:';* 

400 450 
50 100 

re-analysis results 
reoorted 2/lS/£2 

"drv scTc ia ' 

8 
«5 

•.5t sar.t: 5" 

3 
<5 

Arsenic, ppm 
Selenium, ppm 

From the information that you have furnished by tsleshone, it aopears that the 
re-analysis results from our analytical laboratory are ccmoarable to tnose 
which you have had perfcrmed on similar r.aterial. 

A copy of a memorandum frem our laboratory suoervisor is attacneo v.r.Tch 
reports on both the original and the recent analytical work on tne tv/o 
samples. From this reoort, it aopears that a mixup in samoles naterial 
may have occurred in our analytical laboratory during tne original work. 

On the basis of the re-analysis results, arsenic concentrations, and zossiLly 
selenium concentrations, now aopear to be in the same general range as average 
or typical literature values for various rock types and soils. This is the 
converse of cur interpretation of the original laboratory analysis data. 



C C L O R A C O S"::-^CO; z r V I N E S 3 £ S E A S C H iNSriruTE 

' M s . Cindy Stark 
^iolycorp Inc. 

February 25. 19S2 
Page 2 

We are sending a cosy of this lettar to Mr. Archuleta, and we hooe that 
this new analysis data will be of assistance in resolving problems which 
may have occurred due to the original erroneous analytical laboratory results. 

ery truly yours. 

Lawrence Tisdel 
Project Manager 
Environmental Technology Division 

/ l a j 
Attach. 

cc: Mr. G.A. Archuleta 
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C01.UKAIK) SCHOOL or MINI:S Rr..sr.ARcii INSTITUTU 
I'.o. JJox I J : 

OoLiiCs. CoLoiiAno SOIOI 

TO 

rwOM 

t u t j k c r 

Larry Tisdel. ,i'' ,, 

Larry Ccx P Z 
I 

As, Se Analy?es 

OATC 
February 23, 1032 

^nejcCT MO. 
J1C662 i J2C2r5 

After looking at the lab work shsets concerning t.̂ ê Arsenic and Selenium 
analyses, no definite reason csn be found to e.rplain the discrepancies 
betv.'sen the original und the re-run values. 

The samples were fused with sodium peroxide, leached with water, and 
acidified.with a slight excess of hydrochloric acid for both sets of 
analyses. In toth cases, duplicate analyses •.-.•ere performed and a reagent 
blank and stcndard reference i:2tsrial v/ere evaluated and found to be in 
agrcsnent with accepted values. 

As the Arsenic and Selenium were determined cn a sample decomposition 
separate frem any other analyses, it is possible that the wrong samples 
v/ere weighed for the f i r s t sat. 

On the s p l i t submitted for ths re-run analyses an i n i t i a l deccmoositicn 
revealed that the Arsenic i rd Selenium values v.'ere less than 100 parts 
per m i l l i on . Subseovent sample fusions and determinations by gaseous 
hydride Generation resultsci in the values reported in Lab Group ."umbar 
0191, Project No.. J202C2. 

LC:ab 
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C O l l G Q ^ ^ ^ S a H l a I ' w St. M.c.-.aels Drive Santa Pe. Nev»Wex,co 87 501 

November 2, loai 

Kr. Gilbert A. Archuleta, Su?t. 
Questa Indepe.'-.der.t School 2lst, Mo.9 
Quests, N'ew I-Iexico ST556 

Dear Gilbert: 

I've studied the data you provided =e to see what i could =alce 
of it and I've enclosed =7 conclusions for ycur review, along with 
your papers. Given the answers to the c.uestlons alluded to In the 
sunaary, there are perhaps nore Inferences to be drawn, but with the 
data at hand, I believe I've cone all that is necessary or warranted 
at this tine. I could ha^e done scne extensive arlthrstlc (statistic 
on the conrerlson of "averace"roci: and sell concositlcn &T.i that of 
the talllrss piles, but It would only have ccnflmed ths obvious; 
soce elements are present In unusually hieh enounts. it would net 
have contributed anythlr.5 toward our 'ir.owiecse cf Questa air quality. 

If you have core questions after you've had an c-stcrtunlty to 
read over this, please let ne tnow at once. I've i:ept* copies of all 
your data sheets so that we can connunlcets about thsn at'a distance, 
if necessary. « 

I hope that this is of assistance to you and the Hoard nenbers. 
I enjoyed dolns It snd looi fcr-̂ ard to visiting ycu In Questa before 
too Ions of a tine passes. 

All My Best Vtlshes, 

aP. 
C. Wayne Freeari, ph.r, 
prof, of Chen. 4 Kath 
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H~/ i r . / .n::o I Nil"? ' . ITAT:: : : C.̂ " ANALYTICAL DATA 
.=.£: Q'JI3TA A:.= ;wAL:Tr i QUISTA .^OAD OUST 

RZQUESriD S:;: :'.R. GIL5r.=T AHC.HULITA, SUPT., QUZSTA SC.HCCL DIST. 

Eased upon my study of the data made available to ce by Mr. 
Gilbert Archuleta, Superintendent, Questa Independent School Dis t r ic t 
No. 9, ny conclusion is t.hat the qual i ty of Questa a i r Is very seed. 
To be sure, sone questions renaln to be answered, but the data at 
hand appear to support this f lndins. 

Nature's respiratory f l l t e r l n s systen, be In ia led , and subsequently 
ingested Into the body. I t i s a t t h i s point that the ccnnosltlon 
of the TSP becones Important. If ths TS? doss not contain, or con
t a i n s less than the aaounts which have been detex-nined by CSHA and/or 
the KM2ID to be haraful to one's hea l th , than, one can be fa i r ly 
assured of the quality of the a i r he or she b rea ths . • 

Table 1 l i s t s analytical r e su l t s for f i f teen elecsnts found 
i n representative sanples of Questa a i r . All of these are toxic 
i f suff iciently h i ih cc-':centratlons are Ingested into the body, a l 
though cany, l l i e Zinc, for example, cay be e s sen t i a l in t race 
amounts for proper bcdy functioning. The degree of toxici ty of an 
d e c e n t i s Reflected by the OSHA U n i t s , which are also given In 
Table i ; the higher the CSHA l i c i t , the r e l a t i v e l y less toxic. Is 
the element. I . e . , ths core of I t the body can to le ra te without 
suffering discsrnable ham. In each case, Qi jes taa l r fa l l s well 
within the CSrZ safety U n i t s . For g rea te r ease of understanding, 
I have converted the data Into percentages of the allovable CSHA 
l imi t s for each element. Table i can, then, be re-expressed as 
follows: 

Element Percentage of OSHA Licit 

Arsenic -0,0006 % 
Beryliun- lees than 0.025 
Cadaiuia less than 0.002 
Chrcmiun less than 0,000i 
Copper -•—0.0177 
Fluorine no analysis* 
Lead 0.156 
Mercury - - - 0.0008 
Molybdenum less than 0.0000A 
Nickle no analysis* 
Selenluc less than 0.0005 
Silicon no analysis* 
Uranium less than 0.00'^ 
Vanadium no analysis* 
Zinc less than 0.0028 
« —-.«<..<. Mnrlear: refer to coament in text 



The tens In Iho bcdy of Table ^, "no ana lys i s ; ' aay .cean tha t 
no t r s c c s of thc::e s lcccnts were found, o r t ha t ' a . i a lyces for these 

0 e l c a c n t s were not pcrfo.'tted. Except for S i l i c o n , I would expect 
the former to bo ths case; but given the prevalence of S i l i con (aa 
sand) I ' a forced to conclude the l a t t e r i n t e r p r e t a t i o n i s probably 
c o r r e c t . Why no analyses were performed. I f t h i s i a Indeed the case 
i s unknown. This point needs to be c l a r i f i e d . ' 

•ons 
.on 
.n 
Questa 

:counts 
sxpected 

— .— — — __ — —*lng3 'site 
and is probably largely responsible for the less than 5 cicrons in 
diameter TS? at the-latter. 

Table 3 shows the elemental analyses of tailings dust and of 
Questa Hoad Dust, These oersentases add to ^ver-y^roucnirf "̂ SJ? O* 
may assuae 
dust Is oxygs 
oxides. The 

One noteworthy point appears acsng these data; I-lolybdenuc and 
Niclcle ara found in tallln=3 dust, but not in Questa ?.cad DUSL. Ca 
the other hand, Zlrconlua is found in Questa, but not at the tail
ings piles. Ths Icplicatlon appears to be that little or none of 

ings dust was not a significant component of ita TSP, but since 
soae Molybdenum was found, we can not draw that conclusion with 
coaplete assurance. 

The data suaaarlred in Figures 2 and 3 tell something about 
the quality of Questa air, but nothing about the contribution of 
tailings dust to it. Cyanide is not detected..in the—tailless dust. 
indicati ng that- Molycorp does a good -Job of._pqllclng..lts operations 
to preclude any.envlro.tcental contamination..."* Cyanide l3""found In 
snail amounts In both Questa and Taos =oad Dust, but about the only 
conclusion which aay be drawn is that It didn't coae froa Molycorp 
tailings, 

C ^ Cyanides and organic artifacts result norcally from the natural 
^ biodegradatlon of plant and aniaal materials and are a normal part 
of the c.nvlrormcntal ecology. Only when they result froa non-nature 
processes do they bc^ln to pose a potential threat, and the data 
Iprovlde no Informations concerning their origins in this case. 

C 



Given the barren .-.ature of a tailings pile a.id the absence of cyan
ide In It as cccra.-ed with the plant a.id anl.cal .population of Questa 
a.nd c.nvl.-ons, o.-.c cculd procably safely conclude t.hat t.he cyanide 
and organic artifacts present In Questa dust result prlcarlly fron 
natural processes and .-.orcal dally coaaerce. 

The Air Quality Data Report (received Nov. 2, I9SI) shows no 
significant change In air quality froa the Jan.-June '979 period 
until t.he core recent July 19S0-June ,198I period. Mean Total Sus
pended particulates ^or ths latter period is 63.3ug/M-5 * 63.3, 
compared with 9CU5/M-' for t.he forcer, both of which are^well within 
both CSHA and. .'w-IZID exposure llclts. Certainly there are occasional 
bad days when these Units are greatly exceeded, but these are the 
exception. 

The data compiled in Table 1, cheaical analysis of tallincs 
are interestir.S, but not very Informative with respect to air cuality. 
One might cocpare t.hese data with the "AverageConcentratlon" of 
"typical rocics and soils" * and find that soae elements such as 
Molybdenua and Arsenic are present in auch higher than "average" 
aaounts—which is to be expected in, say, a Molybdenua aining area. 
That some other eleaeats are present in higher than average aaounts 
reflects the relative wealth of ainsrals native to the Hocicy Mountain 
area, but doesn't point to a health hazard per se. 

In suaaary, four question reaaln to be ansv;ered: (1) What is 
the correct Interpretation of "no analysis" in Table i? (2) What 
is the balance of ths eleasntal composition (on ths order of 63%) 
of the dust saaples described la Table 3? is it or is it not oxygen? 
(3) Are there any ncn-natural sources of cyanide and other organics 
known to be in the Questa area, such as cheaical dumps, spills, etc? 
.(A) Are copies of ths original, Jan-June '979 air quality saaole 
"data available for statistical coaparlson with tha cost recent'data? 

Apart frccthese questions, ths data Indicate that oa the whole, 
Questa air is very good when compared to CSHA and NI-ZID standards. 
Firrthercore, thsro appears to be little or no problem associated 
with TS? origlnatlng"froa the Molycorp tailings. It sseas that 
virtually all the dust in the Questa area results froa natural causes 
and ncraal daily business. 

•Average or rvr̂ lcal ?ara:r.etor Concert rat ions as -̂ ound in rccics and 
Soils; Eowen, rl. J.M. ,Irace glecents in rlocheuistry, "^60, Academic 
^press. Hew Yoric, .N'.i:. 

o.in 
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.1 Ii 

.11 
V ENVmONlJCJa-

7.$3 
SCIEryitlFlC LABORATORY DIVISION \ j j -^t 

700 Camino de Salud NE 
Albuquerque, NM 87106 841-2570 

REPORT TO: clwt̂ T>i\Py -A^r^.rc^ 

0- tS<JV ^ ( ^ 9 -

S.L.D. No. OR- ^ / / f f \ - ' ^ l ^ 

DATE REG. 3 ' 3 P^^ 

2. 
<,A^PV ^ ^ KJ W 

COLLECTION CITY: (̂  J > , ' ! € " -̂T-gl 

PRIORTTY 

' ^ ' 7 5'c>-/-o'^ Q y ^ PHONE(S): 

; COUNTY: 

COLLECTION DATE/TIME CODE: (Y«ar-Month-D«y-Hour-Minutt) | *k I ^ I <-̂  I "? I ^ I J r | M 0 I ? l O l 
I t - - ^ \ ' Z T ^ , t o r e 1-) ' I ^ -' 

LCC.VTION CODE: (Towiuhip-Ranie-S«etion-Tr»et«) I I I * I ' ••- I - I I IH0N06E: J(10N06E24342) 

USER CODE: \ ' ^ \ ^ \ 1 I <-> ! h SUBMITTER: / V ^ O > / 

SAMPLE TYPE: WATER " ^ , SOIL [_], FOOD L J . OTHER: 

This fonn seconapsnie* Septus Vikls, ' / . G U t Jugi, and/or 
Sample* were preterred u foUowi: 
r n NP: No PreMrvation; Sample itored at room temperature. 

_J|T1' P-Icc Sample itored in an ice bath (Not Froaen). 
• P-Na S O 
^—' 2 2 3 

r"o.i«n 'TLI' l i ' 'r.OaUS WASTE 
Sample Preserved with Sodium Thioeulfate to remove chlorine reaiduaL '̂!''V'..I 

AKALYSES REQ UHyriflJ: Pleaae cheek the appropriate box(e«) below to indicate the type ef anaiytical sereeiu 
required. Whenever poeaiblc lift ipeeiiie compoundi luapeeted or required. 

PTTRGEABLE SCRKHTO 
r n (7SS) Aliphatic Headtpace (1-S Carbon*) 
I J (754) Aromatic ii Eaiogenatcd Pur^eablea 
i ^ (765) Mau Spectrometer Purseablei 
m (766) Trihalonetbane* 

Other Specifie Compound* or Claaae* 

• • a • n 

BCTRACTABLE SCHEEWS 
H^l ('51) Aliphatic Hydrocarbon* 
' ^ ^ [TZa] 5aa«/I^eutral Extractabiea 
l l (738) Eerbiddca, Chlorepnenoxy add 
1~1 (739) Herbieiuea, Triaaices 
r~] (760) Orssnochlorine Pestiddei 
r~[ (761) Orsanophoaphate Peatieidei 
! I (767) Polyciilorinated Biphenyl* (PCS'*) 
^?1 (764) Palynudear Aromatic Hydrocarbons 
n (762) SDWA Pestiddes ti Herbiddes 

Remariu: ( - ' " c w M u S l i ^ ( f C f c ^ L J C U C V ^ V / ^ g J ( ^ ^ . i ^ T - k - T h - S 

)\\A->^ <̂ ^V - t ^ M V3C t O ' g y .^i«=J -- v ^ ^ ^ r . ^ ^ p . 
FIELD DATA: 

pH= : Conduetiyity=_ _umho/cm at C; Chlorine Re*idual= mg/l 

Dissolved Oxygen=_ 

Depth to water 

_mg/I; Alkalinity=_ _mg/l; Flow Rate_ 

_ft.; Depth of wcU ft.; Perforation Interval _ft.; Casing: 

Sampling Location, Methods and Remark* (i.e. odon, etc.) 

I certify that the re*ult* in thi* block accurately reflect the results of my Celd analyses, observations and 
activities.(«ignature collector): Method of Shipment to the Lab: 

CHAIN OF CUSTODY 

I certify that this sample was tran*ferred from 

at (location) _ ^ _ ^ _ _ _ _ ^ ^ _ ^ . ^ _ ^ _ ^ ^ _ ^ _ ^ _ 

te 

J . and that 

the etatemcntt in this block are correct. Evidentiary Seals: Not Sealed Q OR Seals Intact: Yet | ^ No ( ^ 



ANALYSES PERFORL.iD LAB. N .. OR- ̂ / 6 , 
TmS PAGE FOR LABORATORY RESOLTS ONLY 

This sample was tested using the analytical acreening method(s) checked below: 

• 
D 

• 

PORGEABLE SCREENS 
(753) Aliphatic Headspace (1-6 Carbons) 
(754) Aromatic iL Halogenated Purgeables 
(765) Mass Spectrometer Purgeables 
(7C6) Trihalomethanes 

Other Specific Compounds or Cl 

EXntACTABLE SCREENS 
I ] (751) Aliphatic Hydrocarbons 
Q (755) Base/Neutral Extractables 
I I (758) Herbicides, Chlorophenoxy add 
I I (759) Herbicides, Triasinea 
I I (760) Organochlorine Pesticides 
I I (761) Organophosphate Pestiddes 
I I (767) Polychlorinated Biphenyis (PCB'«) 
I I (764) Polynudear Aromatic Hydrocarbons 
i i (763) SDWA Pestiddes ii. Harbiddu 

ANALYTICAL RESULTS 
COMPOl7ND(S) DETECTH) CONC. 

fPPBl 

S t t - K ^ / ' h e e / r ^ z A * ^ 

A-A.^OCjAJc' AACiC9 SiTZi MUD^a.St'i 

lA^j^^xiAio AAn c ' ' J f ^ *Jo ^AS^;> 

h7^cd/P AAvc^ans \oo<-7S>t 
^fAliil Mt9L :y -JJTgQ KJg^Afto.-) 

^MA \a a a o ^ I L t O ^ . J " 

Misa. -Pttg moc^ S •AfO < ' - ^ 

M f̂ A ^ /9Uui^Am-€- nnat,* /oo <s \ i , ^ <, / o » ^ 

DETECTION LDvfTT I 

COMPOUND (S) DETECTQ) CONC. 
IPPBI 

- DETECTION LIMIT -

ABBREVUTIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T R = DETECTED .A.T A LEVEL BELOW THT ST.A.TED DETECTION LIMTT (NOT CONFIRMED) 
i RESULTS IN BRACKETS ) ARE UNCONFIP-MED A^•D/OR WITH APPROXIMATE QUANTITATION 

X I - pgte^ ^ - ^ ^ 

LABOR.\TORY REMARKS: 

CERTIFICATE OF .ANALYTICAL PERSONNEL 

Seal(») Not Sealed P ^ Intact: Ye* • Ne • . Seal(s) broken by: oata-
I certify that I followed standard laboratory procedures on handling and analysis of this sample unless otherwise noted and 
that the statement* on this page accurately reflec: the analytical results (or this sample. 

Date(») of a.'-.alysis: V / y / ^ " ^ • Analysts .ir.T.-r..>.. l f l \ P t J B ^ i 

I certify that I have 

Reviewers signature 

^//Acr^ft. 

ive revised and concur '""th 

: P ^ yA)^^.^^ .LJL. 

with the analvtical results for this ZA 
saarfple i 

and with the staMmenu in this block. 



z 
I. 

. 1 1 . 

J 
< ENVWON1JCNT-' 

SCIt .vTlFIC LABORATORY DIV.olON 
700 Camino de Salud NE 

Albuquerque, NM 87106 841-2570 

76^ 

REPORT TO: p^Pf \ i^ ,-^^.:>i-rb 

H*^^' ^ ' Q ^.r j . .rJ Lvi^v^r-
(?-o- i^> ^ L . ^ 

V^^A-k Ft / ^ j 

COLLECTION CITY: ^ o e - S H : -

Â  f 7 ) u - y ' O ^ ^ G j -

S.L.D. No. OR- P P 7 T i t 3 
DATE REC. "A) - 3 / " ^ ^ 

PRIORITY 

PHONE(S): 

: COUNTY: 

COLLECTION DATE/TIME CODE: (Year-Month-Day-Hour-Minute) \<A \ A \ C ) \ ~ ^ \ 1 \ ' A \ \ l ^ j ^ l Q I 

LOCATION CODE: (Township-Range-Seetion-Tract*) I I | -i- I ' I 

USER CODE: I ̂  I '^ I 1> I ^̂  I i I SUBMrTTER: CZ A" ^. Q , j h 

J(10N06E24342) 

CODE:! 

SAMPLE TYPE: WATER ^ , SOIL |_J, FOOD (_J. OTHER: 

Thi* form accompanies 7 ^ ^ Septum Vials, ^ _ _ _ Glass Jugs, and/or 
Samples were preserved as follows: 
I I NP: No Preservation; Sampl* stored at room temperature. 
F/V P-Iee Sample stored in an ice bath (Not Frosen). 
r~l P-Na S O Sample Preserved with Sodium Thiosulfate te remove chlorine 
^"^ 2 2 3 

ANALYSES REQUBfrifl): Pleaae cheek the approphata box(es) below to indicate tbe type ef anaiytieal screens 
required. Whenever possible liat specific compounds suspected or required. 

PURGEABLE SCR^OfS 

S (753) Aliphatic Headspace (1-5 Carbons) 
' (754) Aromatic ii Halogenat«d Purgeables 

1 ! (755) Msss S?setTs=etsr Purgeables 
I I (766) Trihalomethanes 

Other Specific Compounds er Cla**ea 

• • : 
D 

ETTRACTABLE SCRkims 
f~1 (751) Aliphatic Hydrocarbons 
Q (75S) Baae/Neutral ExtraetablcB 
r~i (758) Eerbiddes, C hlonpheaonr aad 
n (759) Herbiddes, Triasinea 
r n (760) OrgBneehlerine Pestiddes 
r n (761) Organophosphate Pestiddes 
n (767) Polychlorinated Biphenyis (PCB'*) 
r n (764) Polynudear Arcnatie Hydrocarbons 
• (762) SDWA Pestiddes 4: Herbiddes 

R«.-narks: Jo. (L^j\(^^ iM. r/^ c ^ Lod \I c V ^ W e J "^>^<.U ^d^' 

^ -^-s^yS) \'\/'<L. o">\ - \Ko \V ) c - ^ ' - p • 
FIELD DATA: 

pH= : Conductivity=_ umho/cm at C; Chlorine Residuals _mg/l 

Dissolved 0xygens_ 

Depth to water __ 

mg/l; Alkslinitys mg/l; Flow Rate 

_ft.; Depth of well ft.; Perforation Interval ft.; Casing:, 

Sampling Location, Methods and Remarks (i.e. odors, etc.) 

I certify that the result* in this block accurately reflect the reeulii of my field analyses, observations and 
activities.(signature collector): Method of Shipment to the Lab: 

CHAIN OF CUSTODY 

I certify that this sample was traniferred from 

at (location) ' 

te 

J . and that 

the ttatemcnts in thit block are correct. Evidentiary Seals: Not Sealed Q OR Seal* Intact: Yes ^ 3 ^ ° O 

Signatures ' ,^___ 

file:///Ko/V


ANALYSES PERFORk.iD LAB. N>..; OR- (7/1 
THIS PAGE FOR LABORATORY RESULTS ONLY 

This sample wa* te*ted ueing the analytical acreening method(*) checked below: 

• 

• • • 

(753) 
(754) 
(765) 
(766) 

PHRGRABLE SCREENS 
Aliphatic Headspace (1-S Carbons) 
Aromatic it Halogenated Purgeables 
Mass Spectrometer Purgeables 
Trihalomethanes 
Other S(>ecific Compounds or Cl 

ETTRACTABLE SCREENS 
(751) Aliphatic Hydrocarbons 
(755) Base/Neutral Extractable* 
(758) Herbidde*, Chlorophenoxy add 
(759) Herbicide*, Triaxines 
(760) Organochlorine Pesticide* 
(761) Organophosphate Peeticide* 
(767) Polychlorinated Biphenyl* (PCB'i) 

Q (764) Polynudear Aromatic Hydrocarbon* 
I I (762) SDWA Peatiddes tt Herbiddes 

• 
• n n • 

ANALYTICAL RESULTS 
COMPOUND(S) OETECTB) CONC. 

fPPBl 
OOMPOUND(S) DETECra) CONC. 

IPPBI 

. • . 
1 

- DETECTION LIMIT - 1 

ABBRE\TATIONS USED: 
N D = NONE DETECTED AT OR ABOVE THE STATED DETECTION LIMIT 
T ?. = DETECTED AT A LE\'E1 BELOW THE STATED DETECTION LD^OT (NOT CONFIRMED) 
1 RESULTS IN BRACKETS ] ARE UNCONFDLVIED AND/OR WITH APPROXIMATE QUA^'TITATION 

LABORATORY REMARKS: 

CERTIFICATE OF ANALYTICAL PERSONNEL 

date: Seal(s) Not Sealed Q !«»*•«*: Y « • *•"«> \ S P s t » i { » ) broken by: y y l ^ ^ ^ , ^ ^ ^ ^ . , ^ 7 
I certify t.'iat I followed standard laboratory procedures on handling and analysis of this sample uniea* otherwiee noted and 
that the ttatementt on thit page accurately reflect the analytical results for this sample. 

p<K 
rev0"red aad concur wK^ the i 

Date(s] of analysis: t / / / " j / Dn • Analy*t'* ugnature 

I certify that I have rey^^wed aad concur i^Ch the analytical re*i 

Reviewers eignature: 

,J^y^ P.M>^ 
for thi* *ample and with the etatcment* in thit block. 



-UM. New Meiico neaitn ana Environment Oeoanment 
SCIENTIFIC b*80BATr DIVISION 
TOO Camino oa Salud N. 
AlOuquaraua. NM S7106 

HEAV\ VIETAL ANALYSIS FORM 
Telephone: (505)841-2500 

Dace 
Received "^^^g^ 

Lab 
No.. ̂ ' Z User 

Code 
a 59400 
n 59300 

Q 53400 
• 59500 

n 53300 
J2. ^'J^PZ 

COLLECTION DATE & TIME: 

COLLECTEDLY: ~ T 
y A i2 -P i V ^ 

TO: 

COLLECTION SITE DESCRIPTION 

- ^ ^ ^ - • 

•C • Z ^ L zV^ 

^%/lf/) 
f i \u I, 

OWNER: 
'/j i P ' 

m 
GROUND WATER & HJ^ZARDOUS WASTE H 
NEW MEXICO EID/BED 
PO BOX 968 - RUNNELS BUILDING 
SANTA FE, NM 87504-0968 

i6%^£6?^^ SITE LOCATION: 
County: \ c^o ̂  

ATTN: 
PHONE: 

TowMhip, Range, Section, Traet: (10N0eE24342) 

Oz^nf\ Pr l̂ y.os \b 
S-2T - 2 - 7 0 ! STATION/ WELL CODE: I I I I I I I I I I I I 

" ^ P ^ t 

SAMPLING CONDITIONS: 
LATITUDE, LONGITUDE:! I I I I I I I I I I I-I I I I 

a Bailed 
n Dipped 

QC Pump 
g Tap 

Water Level: Discharge; Saaple Type: 

pH(00400) Conductivity(Uncorr.) 

^ ^ D uaho 

Water Tenp.(00010) conductivity at 2 5 ^ 
(00094) 

10 pahc 
FIELD COMMENTS: 

SAMPLE FIELD TREATMENT 
Check proper boxes: 

"OK WPF; Water 
Preserved v/HNO. 
Filtered 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box n e x t t o me ta l i f AA 
i s r e o u i r e d . 

n WPN: Water 
P re se rved w/HNO-
N o n - F i l t e r e d 

ANALYTICAL RESULTS (MG/L) 
RT.KMKNT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesixm 
Memganese 
Molybdenum 
Nickel 

ICAP VALUE 

IfrO' 

O.S 

^.| 
^0.1 

< o . ] 
^.| 

^o.| 
-fd.05 
^l>.\ 

^ b . \ 
^ b - \ 

AA VALUE 

P^£fl 0 0 \ 

'H <o.c>oT 

n <t>'C[ 

ELEMENT 
S i l i c o n 
S i l v e r 
S t r o n t i u m 
Tin 
V2madium 
Zinc 
A r s e n i c 
Selenium 
Mercury 

ICAP VALUE 
JZL 

^ O . I 

AA VALUE 

^ <o.0o5 
Q^ <o.6o5 
^ t^o.ooos 
D 
D 
D. 
D. 
D. 
D. 

LAB COMMENTS: 

ICAP A n a l y s t : 

A n a l y s i s Da t e : 

Reviewer 

Date R e v i e 



•* 1« » New Meiico pieaiin ana Environmeni Deoanmem 
U SCIENTIFIC LA80RATC MVISION 

- ^ y g : j | - 7D0CaminoaeSalodNE 
Albuaueraua. NM 87106 

HEAW .lETAL ANALYSIS FORM 
Telephone: (505)841-2500 

Date 
Received ^ 

Lab User 
Code 

D 59400 
D 59300 

D 53400 
D 59500 

Q 53300 
E3 ^ ^ ^ P 

COLLECTION DATE 6 TIME: yy 
C i C 

mm COLLECTION SITE DESCRIPTION 

COLLECTED BY: ^ 

y k'^o\ yz 
\MiO ot-n "-• " '•-' r iZUL. 

TO: 
^ 

'•>-> '. 
OWNER: 

NEW MEXICO EID/BHD- naMQ̂ '̂̂ ^̂ '"rM•v County: 
PO BOX 968 - RUNNELS BUILDIN(#^^" BURtî ^ 

zn 

GROUND WATER & "B^VK^m WASTE BUREAU, .,.000^8*^^LOCATION^ 
NEW MEXICO EID/BOT .„oaMQŷ '̂̂ ^̂ '̂ rÎ l County: jVc o S 

SANTA FE, NM 87504-0968 

KTTSl 
PHONE:' •v? T -;^..l STATION/ WELL CODE 

Township, Range, Section, Traet: (10N06E24343) 

SAMPLING CONDITIONS: 
LATITUDE, LONGITUDE:! I I I I I I I I I I I-I I I I 

O Bailed ^Pximp 
n Dipped 5 Tap 

Water Level: 

\p ' 
Discharge; Sample Type: 

pH(00400) Conductivity(Uncorr.) 

G I OP umhc 

Water Temp.(00010) 

i ^ - r °c 
conductivity at 25 C 
(00094) 

"10 umhc 
FIELD COMMENTS: 

SAMPLE FIETJ) TREATMENT 
Check proper boxes: 
0 WPN: Water 
Preserved w/HNO. 
Non-Filtered "* 

Qv WPF: Water 
Preserved v/HNO. 
Filtered ^ 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box next to metal if AA 
is reouired. 

F.T.TMKNT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

170 

ANALYTICAL RESULTS (MG/L) 
VALUE 

<.o.\ 
^o.\ 
^o.\ 
^o.\ 

< 0 . \ 

</).! 

< t . \ 
^7>.\ 
^T) . \ 

AA VALUE 

"H OtOOt) 

n ̂ o.or 

ELEMENT ICAP 
Silicon ^.7 
Silver 
Strontium /. 0 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

VALUE 

<.o.\ 
^ 0 , \ 
<0. 1 

AA VALUE 

^ .C<9'0*5-

^ ^ , o o S -

Q <ro, ados ' 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst: 

Analysis Date t^^lshs 
Reviewer: 

Data Revii 



New Meiico neaiin ana Environment Oeoariment 
SCIENTIFIC LABORATO' ^IVI$I0N 
700 Camino aa Salud N i 
Albuquerque. NM 87106 

HEAVY METAL ANALYSIS FORM 
Telephone: (505)841-2500 

Date 
Received Vii-?\f( "^.^Cfi-JVO 

User 
Code 

Q 59400 
n 59300 

Q 53400 
n 59500 

Q 53300 

COLLECTION DATE & TIME: 

COLLECTED BY: ^ 

yy wm dd 
1^ 

hh wm 

TO: OWNER: 

GROUND WATER & HAZARDOUS HASTE BUKJiJil 
NEW MEXICO EID/HED j _ .uoO 
PO BOX 968 - RUNNELS BUIUXdrti \ ' 
SANTA FE, NM 87504-0968 -. 

COLLECTION SITE DESCRIPTION 

SITE LOCATION: ^ 
County: Z PrcP 

ATTN: 
PHONE: 

Township, Range, Section, Tract: (10N0eE:4342) 

O ^ . ^nr\ .fir A^O, iT) "".VJ 
S-Z -> - 2 -7c •; S T A T I O N / W E L L C O D E : I I I I I I I I I I I 

"^ '̂'Y 2 ' OIL " ( O f 3 <̂  ' ̂  (<» '• _-

SAMPLING CONDITIONS: 
LATITUDE, LONGITUDE:! I I I I I I I I I I i-I I I I 

O Bailed 
D Dipped 

pH(00400) 

• Pump 
n Tap 

Water Level: 

Conductivity(Uncorr.) 

/ Ad<^ umho 

Water 

Discharge: Semple Type: 

emp.(00010) 

i S ' C Oc 

Conductivity at 2 5 ^ 
(00094) 

umho 
FIELD COMMENTS: 

SAMPI£ FTETJ) TREATMENT 
Check proper boxes: 
Q WPN: Water 
Preserved w/HNO. 
Non-Filtered "' 

Qs WPF: Water 
Preserved w/HNO_ 
Filtered ^ 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box next to metal if AA 
is reouired. 

ET.FMKNT 
Aluminius 
Bariim 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

/?o. 

o.\ 

ANALYTICAL RESULTS (MG/L) 
VALUE 

^6.1 

^ '> \ 
<».{ 

AA VALUE 

"n ^0 , oo r 

n r ^ O . o l 

ELEMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP VALUE 

^o,\ 
<0.\ 

AA VAIiJE 

^ ^ 0 , o c ^ 
Q_^: <», o o r 
•Q r^O • o O d ' A 

n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst: 

Analysis Date; ^ ^ "S 
^ 

t% • .6 l tm 



_d_U. New Meiico nealin ano Er-ironmeni Seoanmem 
SCIENTIFIC LABORATC "'IVISION 
TOO Camino ae Salud NE 
Albuquerque. NM 87106 

HEAVY METAL ANALYSIS FORM 
Telephone: (505)841-2500 

Date 
Received ^t>^^m 

Lab .-, User 
Code 

0 59400 
D 59300 

a 53400 
D 59500 

Q 53300 

COLLECTION OATE & TIME yy 
y i 

wm dd hh 

COLLECTED BY: ^ 
y A i2- P I V ^ 

W W COLLECTION SITE DESCRIPTION 
ll 

• - ^ n ^ - ^ ^ ^ VPe. 

TO: OWNER: 
^̂  ^ 

GROUND WATER & HAZARDOUS WASnCT^UHEJRT'^"^'n) SITE LOCATIOIU 
: D / H E D IIL/IJ.---; ^ \ ' i Z ^ 

PO BOX 968 - RUNNELS BUILDING 

NEW MEXICO EID/HED 
PO BOX 968 - RUNNEI 
SANTA FE, NM 87504-0968 

ATTN: C ^ : ̂ r\r\ Pr P^.O, \Ẑ  
PHONE: S.2-> -2 ̂ o 1 

,UM 17.1988 

County: ^ ^ ^ < ^ 

Townehip, Range, Section, Traet: (10N0eE34S42) 

l l l - ^ l l - ^ l - ^ l l l 
"RM'JS V.'AST: 

STATION/ WELL CODE: |_J 
3c^ H I ' S<i" I o5 " 3"J I I t " -

SAMPLING CONDITIONS; 
LATITUDE, LONGITUDE: 

a Bailed "J' 
n Dipped T 

pH(00400) 

FTETin 

Pump 
Tap 

Water Level: 

Conductivity(Uncorr.) 

/•̂ / O umho 

Discharge: 

Water Temp.(00010) 

Sample Type: 

Conductivity at 25 C 
(00094) 

umhc 
COMMENTS: 

SAMPLE FIELD TREATMENT 
Check proper boxes; 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box next to metal if AA 
is required. 

• WPN: Water 
Preserved w/HNO^ 
Non-Filtered 

Q v W P F : Water 
Preserved w/HNO, 
Filtered 

KT.77TKNT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ANALYTICAL RESULTS (MG/L) 
ICAP VALUE AA VALUE 

<-0.\ 
^P.| 

^.1 
<^>. k 

^0,0£ 
<0- \ 

OA 
•^./ H ^ 0 , 0 1 

Vfc. 
'^Osvi 

/.S 
^0<\ 

ELEMENT ICAP VALUE 
Silicon ^.\o 
Silver '•o,\ 
Strontium \,k> 
Tin -fo. 1 

AA VALUE 

Vamadium *o,\ 
Zinc -̂ o.j 
Arsenic 
Selenium 
Mercury 

"0. 6 . 0 , 0 6 ^ 
CL ^ « . » « ^ 
Q rLa. oaor 

n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst: 

Ansd.ysis Date; ^ i 3 18S 

Reviewer: 

Date Reviewj 



-»ia 

--JI 

New Meiico neaitn ana Environment Oeoanmeni 
SCIENTIFIC LABORATT DIVISION 
TOO Camino de Salud Ni. 
Albuquerque. NM 87106 

HEAVY METAL ANALYSIS FORM 
Telephone: (505)841-2500 

Date 
Received P ^ P ^ ] ^ 

Lab User 
Code 

D 59400 
n 59300 

Q 53400 
• 59500 

Q 53300 
R3 ^ ^ ^ P 

COLLECTION DATE 6 TIME: 

COLLECTED BY: ^ ^ 
y . A 12- Q . 'P-' 

yy 
^1. 

W W dd hh 
11. 

W W COLLECTION SITE DESCRIPTION 
P 

O L O T ^ ^ ^ 
^ j g j ^ Enz 

TO: OWNER: 
•/'^Vs) / 

GROUND WATER k HAZARDOUS "WASTE [•tefiAUVî :̂ '! ~ 
NEW MEXICO EID/HED U . o ' ' '" ' ' " ' ' ' '"̂ "l 
PO BOX 968 - RUNNELS BUIIItpiG.. . ^̂ oJ I 
SANTA FE, NM 87504-0968 ''' '̂  ' ' 

ATTN: (^ 'Z n r ^ 4 Alcioi i^'"-n V;.'.IE"'!:AIA:!J()!1S WASTE 

PHONE: 

B 
SITE LOCATIONj_ 
County: \ /.-O-S 

Townahip, Range, Section, Traet: (10N06E24S42) 

I I I - H I I - H I - ^ I I ! 

>"2 1 - 2 9 « 1 STAT3P0?!/ WELL CODE: I I j j I I I I I I j I 

SAMPLING CONDITIONS! 
LATITUDE, LONGITUDE:! 

]2^ Pump 
n Tap 

Discharge: Q Bailed 
D Dipped 

Water Level: 

S I. w 
Sample Type: 

pH(00400) 

6-0 

Conductivity(Uncorr.) 

W ^ 0 jLunho 

Water Temp.(00010) 
o^ /2. O 

Conductivity at 25*^ 
(00094) 

umhc 
FIELD COMMENTS: 

SAMPLE FIELD TREATMENT 
Check proper boxes: 
D WPN: Water 
Preserved w/HNO. 
Non-Filtered •* 

Q^ WPF: Water 
Preserved w/HNO. 
Filtered •* 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box next to metal if AA • 
is reouired. 

KIJMENT 
Aluminxim 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Mamganese 
Molybdenum 
Nickel 

ANALYTICAL RESULTS (MG/L) 
ICAP VALUE AA VALUE 

^.1 

Alp(, 

•s/. 

<o.\ 

^ 0 , 1 
^ D . i 

P t 0, oai 

"0 ^o.oor 

H <. 0 , o 1 

ELEMENT ICAP VALUE 
Silicon II. 
Silver <e>,\ 
Strontium o, i 
Tin -<o. 1 

AA VALUE 

Vanadium >(<>, i 
Zinc <o.| 
Arsenic 
Selenium 
Mercury 

' ^ C<^.ooS-

PL <̂  a, oo' 
€3 ̂ o/«?»oi" 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Ansayst: f , 
Analysis Date; ^ j S l ^ t 

Reviewer: LL.-

Data Reviewed 



New Meiico neaiin ana Environment Oeoanment 
SCIENTIFIC LABOflATT DIVISION 

g ^ TOO Camino de Salud N. 

Albuquerque. NM S7106 
HEAVY METAL ANALYSIS FORM 

Telephone: (505)841-2500 

Date 
Received P\P\:^ 

Lab 
No. -^^ i^-zl% 

User 
Code 

a 59400 
D 59300 

Q 53400 
n 59500 

D 53300 

COLLECTION DATE & TIME: 

COLLECTED BY: 

yy mm dd hh 

"̂  y Al2-Pi r ^ 

mm COLLECTION SITE DESCRIPTION 
/L - ' - < ^•< ' ^ 

c-vr, - • • • • • • • r 

TO: 

GROUND WATER 6 HAZARDOUS 
NEW MEXICO EID/HED 

._ —OWNER: 
\^ ' ^ ^ -

LOCATION; 
^^\ViVil'7^^ a Sountv: ^ a . O < 

PO BOX 968 - RUNNELS BUILDfiteJ^^ ^ J C Z J 
SANTA F E , NM 8 7 5 0 4 - 0 9 6 8 £ j i i — — r r ^ ; , - . ^ ^ n : • V i l ^ ^ ^ » n * h i p , Range, Section, Tract: (10N06EJ4342) 

ATTN; 
PHONE: ^2 T -2 -y^T. STATION/ WELL CODE: 

SAMPLING CONDITIONS: 
LATITUDE, LONGITUDE: 

K-̂ -̂ H-z-
' I ' I I I I I I I I I 
I o i " t u i ' ^ 3-7 ' CH- " 

Q Bailed 
• Dipped 

•Ngj Pump 
n Tap 

Water Level: 
• f-- 5 " 

Discharge: Sample Type: 

pH(00400) Conductivity(Uncorr.) 

j o s _ umhc 

Water Temp.(00010) 

/ I . r °c 

conductivity at 2 5 ^ 
(00094) 

10 umhc 
FIELD COMMENTS: 

SAMPI£ FIELD TREATMENT 
Check proper boxes: 
Q WPN: Water 
Preserved w/HNO-
Non-Filtered "* 

Q^ WPF: Water 
Preserved w/HNO. 
Filtered "* 

LAB ANALYSIS REQUESTED: 

^ ICAP Scan 
Mark box next to metal if AA -
is reouired. 

ET.?7fl»:NT 
Aluminum 
Barixim 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesixim 
Manganese 
Molybdenum 
Nickel 

ICAP 

S.30 

iO. 

ANALYTICAL RESULTS (MG/L) 
VALUE AA VALUE 
<0A 
^d. \ 
^D.i 
^OA 

^0.05 
^ 0 . [ 

<r>.\ 
^ o . \ n < i 6 . 0 1 

-to.l 

EUEMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP 

/•V 

VALUE 

<o.\ 
•^o.\ 
^ o . [ 

AA VALUE 

"a ^a - o a ^ 
S^<: 0 . oor 
a <<i.C<^fS-
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst: 

Analysis Date; ^573 ̂ SS 



p\ 
' k . SCIENTIFIC LABORATORY'^'VISION 
j ~ t - 700 Cammo oe Salud NE 

AibuquerQue. N M S 7 I 0 6 

'e..art;ri4yni 

y HEAVY ETAL ANALYSIS FORM 
Telephone: (505)841-2500 

Date 
Received \c^\^/\<^' 

Lab . User Q 59400 Q 53400 
No.^^A-'/taxk Code n 59300 D 59500 

D 53300 

COLLECTION DATE & TIME: 

COLLECTED B Y : 

Z7̂  P Z 

yy 

ii 
mm dd,'' W W 

OLn^ -Cb /u^ Ilia . ''-^r. 

TO: 
^ - ' • Z s )o.Phik 

COLLECTION SITE DESCRIPTION 
^A • \ < ^ ( L ^ r O 

y ' , . ! • • • o<, \->rt.c«Lr<. 

^^88 'V/f - ^ - > . ' ' J ^ --> 

.// 

• P ' - '^ 'PUIU/ 
GROUND WATER ft HAZARDOUS WASTE BUREAU' ! " 4 ^ Z l SITE LOCATION; 
NEW MEXICO EID/HED '''- County: c^53 Pc-^ a < 
PO BOX 968 - RUNNELS BUILDING 
SANTA F E , NM 8 7 5 0 4 - 0 9 6 8 TownaUp, Range, Section, Traet: (10N0eE2434Z) 

ATTN: / ^ Z P Z r \ ' ^ Ag.^^rO 
PHONE: 2̂.-7 - 2,-70 1 

12,1V ^^^•l^<^^^^^c!)^^^^ 131 II 

STATION/ WELL CODE 

SAMPLING CONDITIONS; 

- i P H i ' ^ " , ,oZ^ l i ' , e ' ' 
LATITUDE, LONGITUDB;I I I I I I I I I I I I -1 I I I 

Q Bailed 
D Dipped 

D Pump 
or Tap 

Water Level: Discharge: Sample Type: 

pH(00400) Conductivity(Uncorr.) Water Temp.(00010) 

1^-0 °c 

. i j £pZjL l 
conductivity at 25*^ 
(00094) 

umhc 
FZELD COMMENTS: 

î î <-Wc.<̂  <; ,v v-<̂  1.̂  V ('\:j- \ c \ v\^ frg r c ^ 

SAMPLE FIELD TREATMENT 
Check proper boxes: 

1 
LAB ANALYSIS REQUESTED: 

-Q_ICAP Scan '' 
M2trk box next to metal if AA 
is reouired. 

Q WPN: Water 
Preserved w/HNO. 
Non-Filtered 

WPF: Water 
reserved v/HNO. 

Filtered ^ 

FTiEMFNT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenua 
Nickel 

ICAI 

A50 

n 

ANALYTICAL RESULTS (MG/L) 
• VALUE AA 

^n.l 
<6./ 
'iO.X 

<v.\ 
<D.) n 

f 

<t>.\ u 
<9.D3 
^V.\ 
-<&.! 
yoA n 

<0,b6 
^6A 
^l>.\ 

VALUE ELEMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP 

/.3 

VALUE 

^.1 

^0 .^ 

AA VALUE 

ra ct.cAA 
R <6vOS^ 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst ••-M, 
A n a l y s i s Da te ; , 

Reviewer : 

V/^/s^ Date Review* ZJ^iln 



SCIENTIFIC LABORATDRY DIVISION 
» , i j t ~ 700 Camirw de Salud NE 
" y a ^ Albuquerque. NM 87106 

HEAVY '-"ETAL ANALYSIS FORM 
3 ephone: (505)841-2500 

Oate 
Rece ived P J ^ M H ^ ^ ^ L M 
COLLECTION DATE & TIME: 

User 
Code 

yy 
ST 

WW 

05 
dd hh 

lo 
nm 
^o 

COLLECTED BY: 
Ch'ild&n lArdi+o 

0 59400 
B 59300 

Q 53400 
D 59500 

D 53300 

COLLECTION SITE DESCRIPTION 

inut.h of irantrta^ 

TO: 
LL 

OWNER: rĵ f •HjuLiJLn.e^ 

GROUND WATER & HAZARDOUS 
NEW MEXICO EID/HED ,;,^>' 
PO BOX 968 - RUNNELS BUILDIN^U , , ^ , , , „ , 

8 7 5 0 4 - 0 9 6 8 j ^ [ -'- î̂ - ^'^^^ 

7 S^CE LOCATION: 

SANTA FE, NM 

ZAOX. 

A T T N ; Arviij r.h.id^s 
PHONE: szi 'Zfoi 

*hip. Range, Section, Traet: (10N06E24S42) 

^ \ S \ S IA/+/ l 2 |£ ' -« -0h-Hl3 l l ! 

STATIOŴ fAiWELL CODE:! I I I I | | | | | | | 

SAMPLING CONDITIONS: 
LATITUDE, LONGITUDE:! I I I I I I I I I I I-I I I I 

D Balled 
D Dipped 

B Pump 
n Tap 

Water Level: Discharge: Sample Type: 

pK(00400) 

lo.laS 

Conductivity(Uncorr.) 

11 SO umho umhc 

Water Temp.(00010) 

/3.5- ° c 

Conductivity at 25 C 
(00094) 

iT<t>% iimho 
FIELD COMMENTS: Ouvlft^M rl A . H V.ai-'i.s 

SAMPLE FTnTi) TREATMENT 
Check proper boxes: 
Q WPN: Water 
Preserved w/HNO. 
Non-Filtered 

g- WPF: Water 
Preserved w/HNO. 
Filtered "* 

LAB ANALYSIS REQUESTED: 

Q- ICAP Scan 
Mark box next to metal if AA 
is required. 

ELEMENT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 
ANALYTICAL RESULTS (MG/L) 

VALUE 
<0Z 
<Q'l 
<o.i 
<o-l 

<Q.I 

<p,' 
<0.l 

<t>,oP' 

<P'l 

AA VALUE 

0" <ro. OOl 

(3'<o. oos" 

^ < 0 , Ol 

FT.KMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP 

/ ' 3 

VALUE 

'̂ O.J 

<-o.l 
<Q-\ 
<P-l 

AA VALUE 

n 
n 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

i ' . 
ICAP Analyst; J S 4 0 X 

AnsQysis Da te ; , ^/ll2i 
Reviewer 

Date Revie 



c-p.or.:::' '•:.\~~.̂  .=:"̂ ~T"•̂ : 
E.'ivir-r.-s.'^til I.Tprcve-er- D iv : : ' 
He=i t.i & E.Tyircnmen" Zzzirz~anz 
P.O. Box 953 - Crcwn Ej' i idinc 
Santa Fs, NM a75C4-G95c 
ATTENTION: 4 ^ y CZ^Idrr^ 

L.A3 :;L'.^.3E?. P P / ^ f - T l 

Jr>. 1 1 ?.z-^z: / ;D -3-6- r'7 

uATE P.EPCRTED S/ fy /?? Q^M AP 
"SLD USER CODE NUMBER .32 

iainpie Loca-ion A ^ . ^ h . / ^ p Q.uc,<ifa K^PIO M O ^ ^ / ^ 

Station/Well Code P I Hvvujy.a.. )Pe. l l 

Collected g70 2.Q^ 
Oate nme Name ^ 

/̂ lonnnZiA m-kn. 
I Umt 

Pumping Conditions -gyrrr- ra.̂ ? UjcZ^r? A.Z yvh)Z4> JZI.IJCB-^ JZ^. S"PirnAe.3 

Wate." Level pH (00400) j g - z 

Discharge, 

Sample Type 

Conductivity 
(Uncorrected) //gp urn no 

Water Temp (OCOIO) 2. 

/t)17 ni- ZrS'C 

13^ ICAP SCAN METAL ANALYSES Q ATOMIC ABSORPTION(AA) 

F, A-HNO-j 

B Arsenic, dissolved 
H" Barium, dissolved 

/ f A ^ Cad.Tiium, dissolved 
'̂ A B Lead, dissolved 

E Molybdenum, diss. 
E Seleniun, diss. 
Q Uranium, diss. 
3 Zinc, dissolved 

Date 
Analyzed 

mq/l 

mg/l 

mg/l 

mc/l 

mg/l 

mg/l 

mg/l 

mc'l 

F, A-HNOj 

\ 2 .i^luminuiM. 

M \ ^ Chn>miuî  

n 

Date 
Analvzec 

ma/l 

mg/l 

mg/l 

ma/l 

mg/l 

mg/l • 

ma/l 

rro/l 

Remarks /CAP Mrio-h ujfierf nna/i/jJ M . 

This form accompanies \ sa,7pie(s) marked as follows to indicated f i e l d treatment: 

F, A-HNO»: F i l te red sample (0.45u miembrane f i l t e r ) ; ac id i f i ed with 5 ml 
cone. HNOj/l 

•Af̂  181987 



ICAP SCAN 

SLD Lab No. T C ? - ^ 1 

Analyst Q)^ »j.g 

Reviewed by: J X ^ - ^ Q ^ M J ^ I ^ 

Date Reported: 3 / l f / ? ' l 

Date Analyzed a/^/g? ;> 1 

ELEMENT 

Aluminusi 

Bariun 

BerylliuK 

Boron 

Cadmium 

Calciuc 

Chrcmiun 

Cobalt 

Copper 

Ircn 

Lead 

Magnesium 

Manganese 

Molybder.ur. 

Nickel 

Silicon 

Silver 

Strontiuri 

Tin 

Vanadium 

Zinc 

Arsenic 

Selenium 

Mercury 

UrAAtmrA 

ICAP VALUE (acf/l) AA VALUE (mq/l) 

<f l . 1 
< f l > l 
<fi> \ 
< D s l 

130, 
-^0,1 
<ao$ 
^ c l 

< g . ( 

i-2. 
< 0 . 0 $ 

<0.\ 
<o,l 

10. 

<e.| 
M. 

<o^\ 
< g j 

o.z. 

<t>sObl 

^ d . o o S 

<eKo{ 

<o.oos 

5 S r - ' • •••'J'98/ 



SCIENTIFIC UVBORATORY DIVISION 
>̂  j l t - 700 Camino de Saluc 

' " ' n" f l " " Aibuquenjue. NM en 
HEA\ N/IETAL ANALYSIS FORM 

Telephone: (505)841-2500 

Date 
Received ^1 ^/ig'^. 
COLLECTION DATE 6 TIME: 

b a n ^ T User 
Code 

D 59400 
n 59300 

a 53400 
n 59500 

a 53300 
J l 

^ 07 
COLLECTED BY: 

A .ZQiTD • • P A ? ) Z \ ^ , 

dd hh mm COLLECTION SITE DESCRIPTION 
h-^P c^ r 

U u j — / 

TO; OWNER: 

GROUND WATER £ HAZARDOUS WASTE BUREAU 
NEW MEXICO EID/HED 
PO BOX 968 - RUNNELS BUILDING 
SANTA FE, NM 87504-0968 

ATTN: /'' ̂ MTtrift C^ZOx \ 0 
PHONE: .<Z7-1--) o -1 STATION/ WELL CODE: 

SITE LOCATIONf_ 
County: ' /-- <~> S 

TewTuhip, lUnf*. Saetiea, Trmet: (10N06E34S43) 

I_LJLJLJ_±JLJ_JLJ__U 

SAMPLING CONDITIONS; 

34*^ ^1 ' Q G ' \ l o s ^ 3-7' 16-" 
LATITUDE, LONGITUDB;! I I I f I I I I I I I-I I I I 

Q Bailed ;;S_ Pump" 
• Dipped n Tap 

Discharge: Water Level: 

pH(00400) Conductivity (Uncorr.) 

"? Q I \ \ Q O umho 

Water Teap.(00010) 

/ 3 . r 

Sampla Type: 

Conductivity at 25 C 
(00094) 

umho 
FIELD COMMENTS;_ 

U(j. M - ,o^.K Og..o r - ^ - ^ J_SL .'̂  

SAKPI£ FIELD TREATMENT 
Cheek proper boxes: 

LAB ANALSeSIS REQUESTEO: 

X y ICAP scan 
Hark box next to metal if AA 
is reouired. 

• WPN: Water 
Preserved w/HNO, 
Non-Filtered 1 

^ W P F ; Water 
Preserved v/HNO. 
Filtered •* 

ANALYTICAL RESULTS (MG/L) 
RT.EMENT 
Aluminum Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesiim 
Manganese 
Molybdenum 
Nickel 

ICAP 

^ 

^1^1 

VALUE 

<o.\ 
<n.l 
^.1 

<6.\ 
^0 .05 
^o.\ 

<0A 
^o.[ 

AA VALUE 

D: 

a: 

Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenivm 

ICAP VALUE 
Zi£: 

J2^ 
'±± 

<uO. 

<<£».( 

iu. 

i z f̂ 'A\ T 
7//t;i 

-34* 

AA ̂  7ALUE 

^ ^o 
^ ^ t 

.OM' 

. OtZ 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

pfUJ, ICAP Analyst: 

Axialysis Date;, 
H 6 

dZm 
Reviewer 

Date Revi ̂ ^ : i^/5 



SCIENTIFIC LABORATORY DIVISION 
J fc- 700 Camino oe Saluo NE 

Albuquerque. NM 87106 
HEAVY '-ETAL ANALYSIS FORM 

Te..phone: (505)841-2500 

Date 
Received ^^^ \^7 
COLLECTION DATE & TIME 

Lab 

COLLECTED BY: 

User 
Code 

yy 
12. 

•rmn 

OS 
dd hh 

D 59400 
B- 59300 

D 53400 
n 59500 

12. 

A M V CWildtrj 

TO; 

D 53300 

n 
COLLECTION SITE DESCRIPTION 
ûos-V-Q̂  NJKU.) Mpyy/rn 

OWNER; Jo5a l)^ra.ne. 

County: T/tô  
GROUND WATER & HAZARDOUS fwQ^^'^BUHEAU v"- -i*- -HSITE LOCATION: 
NEW MEXICO EID/HED ..yi.'./J: . . .._; ,.| 
PO BOX 968 - RUNNELS BUILDitNG 
SANTA FE, NM 87504-0968 j!'!! "':•. OH 1987 

A T T N : Am.. cK.itio.rs c?*;;::: ';:\JK rvAfiiGjs •::^Zi 

ownihip, Rang*, Swtiea, Tract: (10N06E24S43) 

P H O N E ; j t a l - j ' ^ o i STATIOlf/ WELL CODE: 

SAMPLING CONDITIONS; 
LATITUDE, LONGITUDE:! I I I I I I 

Q Balled 
13 Dipped 

pH(00400) 

7. S-S" 

• Pump 
O Tap 

Water Level: 

Conductivity(Uncorr.) 

2C0 umhc 

Water 

Discharge: 

emp.(00010) 

o^ 

Sample Type: 

Conductivity at 2 5 ^ 
(00094) 

5W^ >imho 
FITlTiD COMMENTS: &or̂ t.<Wf. Wnnrl du& ujfcll . U 4ar- 1 iavxc4t,a 

• 
SAMPLE FIELD TREATMENT 
Check proper boxes: 
• WPN: Water 
Preserved w/HNO. 
Non-Filtered 

0 WPF: Water 
Preserved w/HNO. 
Filtered ** 

LAB ANALYSIS REQUESTED: 

ST ICAP Scan 
Mark box next to metal if AA 
is reouired. 

ANALYTICAL RESULTS (MG/L) 
PT.TTUFNT 
Aluminim 
Barium 
Beryllium 
Boron 
Cadmium 
Calciim 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

J5. 

Vi?^ 

VALUE 
<0.l 
^P,t 
<P,I 
<V.I 
<«.! 

Zf) 1 
<Ptfi'i 
<V't 
^O.J 
<V.I 

^ 0 . 0 ^ 
^O.l 
<0t \ 

AA VALUE 

R <::o>oi 

ELEMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP VALUE 

-la 
Q - ^ 

<fi.i 

SJLl 

LAB COMMENTS: 

ICAP Analyst; T V *<• (TR 

Analysis Date; ^ / l i J l 

Reviewer 

Oate Revie 

AA VALUE 

D. 
D. 
D. 
D. 
D. 
Q. 
D. 
D. 
D. 

.n-:^ 



( t e n •••c*i<vw t ( L ' o i t i i a**w tm--»"t^ c - i t ^ c ^ a t ' 

SCIENTIFIC LABORATOPV DIVISION 
700 Camino Oe SaluO N' 

* • - • ' Albuquerque. NM 87106 
HEAV^ VIETAL ANALYSIS FORM 

Telephone: (505)841-2500 

Date 
Received .6\pm7 "toJ^'P-^Clo 

User 
Code 

Q 59400 
S 59300 

D 53400 
D 59500 

D 53300 
IL 

COLLECTION DATE & TIME: yy 
87 

mm I d d 
OS U(0 

COLLECTED BY; 

hh 
12 

mm 
oo 

Child&n lArdi-i-o 

COLLECTION S I T E DESCRIPTION 

ir^urh of i-aiUny. 

FT 
TO: OWNER: ; rc , . f \ i ^ 

•n'T oil'-. 

GROUND WATER £ HAZARDOUS ,Ŵ (§TE "BUREAU' 
NEW MEXICO EID/HED 
FO BOX 968 - RUNNELS BUI! 
SANTA FE, NM 87504-09607'. 

lllf-
LDING 

•:. fMl 1987 

SITE LOCATION: 
County: r̂ .. 

A T T N ; A^ ; . r.hUJiMAJi 
VB.GSEI 8 27-3.fo( 

'TowniUp, Range, Saetion, Traet: (10N06E24S43) 
I a l 8 \ U - ^ l \ l \ £ ' ^ 0 \ \ * \ \ 1 \ Z \ 

STATION/ WELL CODE:I I I I I I j I I ! I I 

SAMPLING CONDITIONS : 
LATITUDE, LONGITUDE;! I I I I I I I I I I I-j j I I 

D Bailed 
n Dipped 

pH(00400) 

1 . 1 

• Pump 
n Tap 

Conductivity(Uncorr.) 

Water Level: 

.; 10 umhc 

Water 

n^ 

Discharge: 

emp.(00010) 

Seunple Type: 

C o n d u c t i v i t y a t 25*^ 
(00094) 

?<4 Lunhc 

YTBIH COMMENTS: 

SAMPLE FIELD TREATMENT 
Check proper boxes: 
• WPN: Water 
Preserved w/HNO, 
Non-Filtered 

Q- WPF; Water 
Preserved w/HNO, 
Filtered ^ 

LAB ANALYSIS REQUESTED: 

Q' ICAP Scan 
Mark box next to metal if AA 
is required. 

ELEMENT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

JQ.' . 

ANALYTICAL RESULTS (MG/L) 
VALUE AA VALUE 

<o.l 
<a.l 
^0.1 
<0. l 
<D.l 0- < 0 . 0 o i 

<o.i s- <o,oo/r 
<V.Di^ 

<ff.f 
<D.I 
<D.I ^ <C(C.O/ 

^l>.t>S 
XJ>.I 
<O.I 

ElEKEHT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenium 
Mercury 

ICAP 

J u l . 
VALUE 

"-Oil 

AA VALUE 

n 
n 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

ICAP Analyst; J"JS 'f J"<̂  

Analysis Date; 6/1 If "7 
i l > . < I . . 

Reviewer: 

Date Revi 

file:///1/Z/


SCIENTIFIC LABORATOP'' DIVISION 
, ^ t - 700 Camino Oe SaiuO NE 

Albuquerque, NM 87106 
HEAVY 1ETAL ANALYSIS FORM 

•ielephone: (505)841-2500 

Date 
Received zr\mi^7\i^^.^^f'3c^^ 
COLLECTION DATE t TIME: 

COLLECTED BY: 

User 
Code 

yy 
8 1 0 5 

dd hh 
// 

•mwi 

OO 

Childers lArdi-to 

D 59400 
a 59300 

Q 53400 
D 59500 

D 53300 

J3 
COLLECTION SITE DESCRIPTION 

TO: OWNER: ẑ  
O l t -^1 

GROUND V^iTER & HAZARDOUS .VA&XE^:3UREAU 
NEW MEXICO E I D / H E D {{'.ll 

gc^iCir 

PO BOX 968 - RUNNELS BUIL 
SANTA FE, NM 87504-096^11, 

OP 1987 

SITE LOCATION: 
County: r^.^ 

ATTN; A^ij c.h\iJi^ f i r - i f i i l 

Townfhip, IUn(«i Sectioa, Traet: (10N06E34S43) 
l a l 8 l V - t - / l 2 l £ ' - » 0 l ' - t - / l 3 l l I 

STATION/ WELL CODE:I I I I I I I I I I I I 

SAMPLING CONDITIONS; 
LATITUOE, LONGITUDE;! I I I I I I ! I I I !-I I ! I 

Discharge: Q Balled 
D Dipped 

Q- Pvunp 
D Tap 

Water Level: Sample Type: 

Conductivity at 25"^ 
(00094) 

^-<^°i umho 

pH(00400) 

7.; 

Conductivity(Uncorr.) 

?/o umhc 

Water Temp.(00010) 

'3.S ©r 
FIELD COMMENTS: 

SAMPLE FTKTJ) TREATMENT 
Check proper boxes: 
Q WPN: Water 
Preserved w/HNO, 
Non-Filtered 

Q- WPF: Water 
Preserved w/HNO, 
Filtered ^ 

LAB ANALYSIS REQUESTED; 

[3r ICAP scan 
Mark box next to metal if AA 
is reouired. 

ELEMENT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

0.1 

ANALYTICAL RESULTS (MG/L) 
VALUE 

'C0.\ 

<0.{ 

AA VALUE 

R<0.<^c>f 

R- to.oos 

^ <-o,of 

ELEMENT 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Selenivm 
Mercury 

ICAP VALUE 

^0.1 

4.0.1 
<.0.l 
<P. i 

AA VALUE 

n 
n 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

\:,4:., ^-'̂  ICAP A n a l y s t ; . 

-T-.V'i ' Analysis Date: 

^i^; j^ 

Clilfi 
Reviewer : 

Date R e v i s e d 



SCIENTIFIC LABORATORY DIVISION 
, ^ t " 700 Camino OeSaiuONE 

^ ^ P Albuquerque. NM 87106 
HEAVY /lETAL ANALYSIS FORM 

•ielephone: (505)841-2500 

• 

Date 
Received 

• Lab 

.^\Z^\S7\VO.J7' / ' ;J<Z/ 
COLLECTION DATE & TIME: 

User 
Code 

yy 
% 1 

mm 
05 

dd hh 

COLLECTED BY: 

mm 
"is 

Ch'ild&rs lArdi-ho 

0 59400 
S 59300 

D 53400 
D 59500 

Q 53300 

XL 

TO: 

COLLECTION SITE DESCRIPTION 

i n . i ^ ^ of f -a i l tn j t 

OWNER; -Veh-:-r.r <e^\ 

# 

GROUND WATER & HAZARDOUS i«Sl5pf^3UREA^ 
NEW MEXICO EID/HED 
PO BOX 968 - RUNNELS BUILt 
SANTA FE, NM 87504-0968 

A T T N ; A,>i.j ChtlrLyLS 

d p ' r 1)11 •JL ()(> 1987 

SITE LOCATION: 
county: r̂ .. 

PHONE; 827-3 . fO< 

TewiuUp, Ranca, Sactioa, Traet: (10N0eE34S43) 
I a l 8 lA/-<-/|2 l ^ - fo l l -Kl IZI l l 

' " • ' S T A T I O N / W E L L ' C O D E ; I I I 1 I I I I I ! I I 

SAMPLING CONDITIONS; 
LATITUDE, LONGITUDE;! I I I I I I I I I I !-j I I I 

0 Bailed 
D Dipped 

pH(00400) 

7.'̂  

9^ Pump 
• Tap 

Water Level: 

FIELD COMMENTS: 

Conductivity(Uncorr.) 

umho 

Discharge: 

Water Temp.(00010) 

I? Or 

Sample Type: 

Conductivity at 25"^ 
(00094) 

3-°l umho 

SAMPLE FIELD TREATMENT 
Check proper boxes: 
• WPN; Water 
Preserved w/HNO^ 
Non-Filtered 

g- WPF: Water 
Preserved w/HNO. 
Filtered ^ 

LAB ANALYSIS REQUESTEO: 

Q^ ICAP Scan 
Mark box next to metal if AA 
is required. 

F.T.EMENT 
Aluminum 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Molybdenum 
Nickel 

ICAP 

v^. 

"W^ 

ANALYTICAL RESULTS (MG/L) 
VALUE 

<t>,l 
<0.l 

<D.I 

<0.l 
^QtQ5 

W. I 

^0.1 

AA VALUE 

& < 0-00/ 

13' ̂  0, a o ^ 

R' <o.o) 

y.r.Tntvtrr 
Silicon 
Silver 
Strontium 
Tin 
Vanadium 
Zinc 
Arsenic 
Seleniua 
Mercury 

ICAP VALUE 

cfi.l 

<P-I 
<v.l 

AA VALUE 

n 
n 
n 
n 
n 
n 
n 
n 
n 

LAB COMMENTS: 

: \vir!J ICAP Analyst; J"6*^JK 
i"—0 

Z ' Z " Analysis Date: 

Reviewer; 

Date Revli 



KE.'CRT TC: C-P.or.rD '-rAT-? ,̂7.C.-Z r̂. 
cnvircrmenial I.T;prcv=-=r:t ^ivis::.". 
Kealt.n S Envircnmen" ZsZirzr.anz 
P.O. 3ox 953 - Crown Eui 'c inc 
Santa Fe, NM a75C4-:96a 
ATTZ:iTICN: ^^ .^ rci ld ,^^ 

DATE RECEZVED^ .^^L.-yj 

u n I •• 

SLD USER CGDE NUMBER 

RErCRTED l/ ,7/27 .994 

Initials 
:!.32 

Sample Laca-Jon /^^^lu^^p r:),,.<M W.o.o Mp.vvg 
•̂  ,^a^/'5 <3/y '̂ ^<»// 

Station/Well C o d e _ ^ 

Collected gToiQtJ 
Oate 

Pumping Conditions hau^icJ 

Water Level 9. 3 5 ' 
Oi scharge 

Sample Type 

/ 03o 
nme 

^^ rp.lZ.r^/n.o 
Name 

/ly^mZiAlfl-ksT. 
I Umt 

pH (00400) 7.0 

Conductivity 
(Uncorrected) S T ^ umho 

Water Temp (QGOIO) 5 " 

9b^ c f IS 'C 

E^ICAP SCAN METAL A.NALYSES Q ATOMIC ABSORPTION (AA) 

F, A-HNa.j 

E Arsenic, dissolved 
Q" Barium, dissolved 

/t-* 3 Cadmium, dissolved 

^^ B Lead, dissolved 

S" Molybdenum, diss. 

E Seleniun, d iss. 

3 Uranium, d i s s . 

3 Zinc, d issolved 

Data 
Analvzed 

_mg/l __ 

jng/l __ 

_mg/l _ 

_mc/l 

jnc/1 

ma/l 

...w,' I 

r - M 

F, A-HNO, 

B ZL ' • i f ^ i l u ^ 

^A\B Chnmiu,̂  
E Z,r, 

f&se 

Ra.Tiarks /CAP e/Xrp.o4- ujfttr, ^ n n k f J AA 

Data 
Analvzed 

ma/l 

_mc/l 

_mc/l 

jng/1 

jng/1 

ma/l 

mc/l 

ma/1 

This form accsmcanies sa.r.?le(s) marked as follows to indicated field treatment: 

F, A-HNOj: Filtered samole (0.45u membrane filtar); acidifijd^tli,.! 
cone. HNOi/1 

-^•«mn '••'"[{•'H.M'L'.D?-- \1.*.ST. 
pi(Dr»" 



ICAP SCAN 

SLD Lab No. X C P ' S S 

A n a l y s t Q (̂  

Reviewed by 
• • ^ H ^ 

Date R e p o r t e d ; . ? / / 7 / y 7 

Date Analvzed Q,/^ I ? ! Elk 
ELEMENT ICAP VALUEfmg/1) AA VALUEfmg/l) 

< 0 , ) AlUEinua 

Barium 

Ber i ' l l ium 

Boron 

Cadr.iuTS 

C a l c i u a 

Chromium 

C o b a l t 

Copper 

I r c n 

Lead 

Magnesium 

Manganese 

Molybdsr.ur 

N i c k e l 

S i l i c c n 

S i l v e r 

S t r o n t i u a 

T in 

Vanadium 

Zinc 

A r s e n i c 

Se lenium 

Mercury 

<C)Z 

<Jd. 
<M. 
< 0 , \ 

\{d> 
<o . \ 

<t> .0$ 

<oZ 
<0s \ 

<fl1( 

i£. 
j < 6 j i 5 
<0J_ 
<0. I 

IL 
< o A 

0.7 
< o J 
< g . / 

<o.\ 

<o.oo\ 

<o,ooS 

<O.OI 

0 . 0 ) Z . 

I = U I 

ll !907 

zl-

t z \ 
V!AS1. 



^ T TO: C-r.or.n3 ";-rr-y <'.7."--:: 
E.'iv;rtr.-ertal I.T.-rtve-=". 
Healt.T i Environment -etiriT.en: 
P.O. Hox 953 - Crcwn Euiicinc 
Santa Fs, NM 37504-0955 
ATTEMTIGN: 4 ^ y rc,;iA,/^ 

L.i.3 NuVSE". J Z f ^ ' Z f 

;7E TZZZli:: S - C - E 7 

DATE RE.=CRTED 3/ /?/?? 0^/^ 

i n i t i a l : 

"SLD USER CDCE NUMBER 51.32 

Sample Locat ion / ^ / l ^ l t . / ' ^ ^ 0 , . . . < M K^o-̂  TV^J'.Y/^^^ 

Station/Well Code P j h 

Coll ected g 7 o z o ^ / 606 

Oa-

Pumping Conditions m ^ 

nme 
^^IMinJn 

Name f 

Watar Level yy. ^9 

Di scharge 

Sample Type 

^ 
.:̂ Ez s ^ / u ^ wm<//g.5 

Annrr)ZiA in-kfl. 
I Umt 

pH (00400) ^.TS-

Conductivity 
(Uncorrected) 3/o umnc 

Watar Temp (00010) 5" 

5Vy cj- zs 'C 

Q ^ I C A P SCAN METAL A.NALYSES D ATOMIC ABSORPTION(AA) . 

F, A-HNO., 

E Arsenic, dissolved 
B Barium, dissolved 

/t.̂  3 Cadmium, dissolved 
A A E Lead, dissolved 

\2L Molybdenum, diss. 

3 Selenium, diss. 
3 Uranium, diss. 

3 Zinc, dissclved 

Data 
Analvzed 

_mg/l 
mc/l 
mo/l 

_mc/l 
_mg/l 
mg/l 

mc/l 

Remarks / ^ • / 4 ^ g<fre/)f -j^f^er, nngyiK^J ^ 

F, A-HNO, 

[ B ZL mmm 
A A \ ^ Chnmiunr 

B lOiL 
'anjg/'Hg 

3 j l idtL 

Q i 2 a ^ 

n 

Data 
Analvzec 

ma/l 

_mn/l 
_mg/l 
_mg/l 
jng/1 
ma/l 

mc/l 
-a/I 

This form acccmpanies / sa.'r?le(s) marked as follows to indicated field treatr.enl 

F, A-HNO»: Filtered samole (0.45u membrane filtar); acidified with 5 ml mmmm cone. HNOj/ l 

Ci;:!::: ':;.M:S;itty..!JiHiiis WASTE 



ICAP SCAN 

SLD Lab No. T C P ' $ 2 

Analyst ^K'^'j-B 

Date Analyzed 2 / 9 ( ^ 1 

Reviewed by: \L^-^ ULIIKJU^ 

Date Reported: i / ) ? / ? ^ 

?4rb 

ELEMENT 

Aluminum 

Barium 

- Beryllium 

Boron 

Cadmium 

Calciua 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Silver 

Szroniiun 

Vanadius 

Zinc 

Arsenic 

Selenium 

Mercury 

ICAP VALUEfma/l) AA VALUErmcr/l) 

^ g ' / 

.£0. 
^oA 
<0A 

±L 
J L £ L I 
^ o . o ^ 

<^ l 
<oZ 
< g j 

9.4 
<o.&^ 
<oZ 
< 0 Z 

2.0 

<^d. 
C 3 . 

<o. l 
<o. l 

0 . 1 . 

* f 

<<^O.U>l 

' ^ 0 . 0 0 ^ 

<o,ol 

< o , 00 5" 

d,ooi 

•.l/.< •.• ) l 

•on,, —* "•••S/t 



( 

.RE.'CRT T J : CP.Qr.- ' 
E.^virtrmental I . t t r tve- ; . - : Divr 
Heait.i i Envircr.ma.nt C=:irt~ent 
P.O. Hex 953 - Crtvm Euildinc 
Santa .-e, NM a75C4-Gr53 
ATTENTION: 4 ^ y ^Z,ldf^<; 

L.;3 :;uy.°E'. 1 ^ 4 ^ ^ - ^ 

DATE RECEIVED^ .2. c.-r^ 

DATE ?--ZZ?--Z___2tlIn—^M 

"SLD USER CDuE NUMHER 51.32 

,u . . . 
ImtTa: 

Sample Location /V)„] , , r^p OO.<:M \ Z , ^ t/̂ 9H<r.o 

S t a t i o n / W e l l Code S u m a t Z T)oreLrtt^":> M , l l V I 

Collectadg7n2.o^ /V/S* 
Oate 

Pumping Conditions --fep 

Watar Level 

Oi scharge 

Sample Type 

^ylMizzMl 
nme Name r- ^tmmdiZQ.'kP-

I Umt 

pH (00400) 7.<30 

Conductivity 
(Uncorrected) 210 umhc 

Water Temp (00010) 7 

315x.mA.» « f ZS'C 

B^ ICAP SCAN METAL AiN'ALYSES Q ATOMIC ABSORPTION (AA) 

F, A-HNO., 

E Arsenic, dissolved 
3 Barium, dissolved 

/M 3 Cadmium, dissolved 
/4/f B Laad, dissolved 

Ld" Molybdenum, diss. 
3 Selenium, diss. 
3 Uranium, diss. 
3 Zinc, dissclved 

Data 
Analvzed 

F, A-HNO, 

_mg/l 

_mg/l 

_mg/l 

_mc/l 

_mc/l 

jng/1 

mc/l 

B Jk omini/m 

3 Jna 
(2 (^artjgfrtf 

B j i iM 
Q i 2 i ^ rpUl 

mc'l n 
Ra.'Tiarks /CAP e^6Q-h •nd^rp rViaAhJ A A 

Data 
Analvzec 

_mg/l 
_mg/l 
_mg/l 
_mg/l 
_mg/l 
_mg/l 
_mo/l 
ma/l 

This form acccmpanies _/ sa.-ple(s) marked as follows to indicated field traatment: 

F, A-HNO.: Filtered sanple (0.45u membrane filtar); acidified with 5 ml 
cone. HN0,/1 

C!'.'"- '.'.''.!I.1.'V'̂ -*-''55iii W.\STZ 



ICAP SCAN 

• 

SLD Lab No. Z C ? ' ^ ^ 

A n a l y s t _ J X ± ^ ^ _ 

Reviewed by 

Date Reported: 

ETiTWKNT 

Alxminum 

Bariiutt 

Beryllium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
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1.0 SITE EMERGENCY PLAN 

Site address: 
Mine site: 6 miles east of Questa along Hwy 38 
Tailings ponds: one mile west of Questa 
Molycorp Offices: P.O. Box 469 

Questa, NM 
87556 

1.1 Emergency Telephone Numbers 

Ambulance: 
Fire: 

Police: 
Poison Control: 

call 911 
call 911 
call 911 (or 758-8878/758-3361) 
call 1-800-432-6866 

Nearest Hospital: 
Street Address: 

Telephone: 
Directions to: 

Holy Cross Hospital 
in Taos at Santa Fe Rd. 
758-8883 
South from Questa to Taos on Hwy 3 (22 miles) 
Hospital is along Hwy 3 at Santa Fe Rd. 
PLEASE SEE MAP (Appendix A-1) 

1.2 First Aid! 

Ingestion: Give water if patient is conscious. Call Poison Control - follow 
instructions. Administer CPR, if necessary. Seek medical attention. 

Inhalation; 

Skin Contact; 

Eve Contact! 

Remove person from contaminated environment. Administer CPR, if 
necessary. Seek medical attention. 

Brush off dry material, remove contciminated clothing. Wash skin with 
soap and water. Seek medical attention if irritation develops. 

Flush eyes and surrounding tissue with water for 15 minutes. Seek 
medical attention. 

* Exposure Symptoms; 
Irritation of eyes, nose, throat, breathing difficulties. 

Report incident to Project Manager and Safety Manager after emergency procedures have 
been implemented. 

1.3 Emergencv Environmental Contacts 

National Response Center: 
U.S. EPA (24-hour Hotline): 
State Emergency Response Agency: 

New Mexico State Patrol 

Facility: Molycorp, Inc. 
Contact Person: Dave Shoemaker, Site Manager 

TELEPHONE; 

1-800-424-8802 
1-800-424-9346 

758-8878 or 758-3351 

586-0212 X3001 
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1.4 Encountering Hazardous Situations (reouirino evacuation) 

In the event of an emergency, i.e. fires, explosions or any unplanned sudden or non-
sudden release of hazardous waste or hazardous waste constituents to air, soil or 
surface water at the facility, appropriate response actions, as dictated by the 
emergency, will be taken. All appropriate local emergency response agencies shall be 
notified immediately. The police, fire department, emergency response tecuns and 
ambulance may be reached via telephone by dialing 911. 

The nearest hospital and additional emergency contacts are listed on the previous 
page (Section 1.0). 

Personnel encountering a hazardous situation shall instruct others on site to 
evacuate the vicinity iinmediately and notify the Site Safety Officer/ Program Manager 
for instructions. 

The site must not be re-entered until back-up help, monitoring equipment, and 
personal protective equipment is on hand. 

2.0 ZKFORMATIONAL SUMMARY 

2.1 Hazards of Concern 

Physical hazards such as heat/cold and uneven or slippery terrain are considered 
the major hazards at Molycorp mine site and tailings disposal ponds. The hazards 
of respirable dusts, including silica dust, is expected to be low. While chemical 
hazards are generally of lesser concern, chemical exposure is possible through 
dermal contact and ingestion of contaminated soil and water samples during sample 
collection and preservation. 

2.2 Health and Safetv Summarv 

Minimum Level of Protection: 

Level D is the minimum acceptable level for this site. 

Action Level for Upgrading Personal Protection: Upgrade from Level D to Level C 
(which will include the use of respirators which remove respirable dusts) will 
occur when continuous dust clouds from either mine waste dumps or tailings ponds 
are visible. While air monitoring equipment will not be used to determine 
concentrations of (respirable) nuisance dusts, the qualitative evaluation of 
dust concentrations will be protective of workers. 
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3 . 0 ZNTRODUCTION 

3.1 Background 

NMED i s c u r r e n t l y conducting an Expanded S i t e I n v e s t i g a t i o n a t Molycorp, I n c . , 
Questa Div i s ion , under the a u t h o r i t y of Comprehensive Environmental Recovery, 
Compensation and L i a b i l i t y Act. 

3.2 Purpose 

The purpose of the site safety plan is to provide NMED field personnel and 
subcontractors with an understanding of the potential chemical and physical 
hazards that exist or may arise while the tasks of this project are being 
performed. 

This SSP describes the procedures to be followed in order to reduce employee 
exposure to potential health hazards which may be present at the project site. 
The emergency response procedures necessary to respond to such hazards are also 
described within this SSP. 

3.3 Objective 

The primary objective is to ensure the well-being of all field personnel and the 
community surrounding this site. In order to accomplish this, project staff and 
approved subcontractors shall acknowledge and adhere to the policies and 
procedures established herein. Accordingly, all personnel assigned to this 
project shall read this site safety plan and sign the Agreement and 
Acknowledgement Statement (Appendix A-2) to certify that they have read, 
understood and agreed to abide by its provisions. In addition, all NMED 
personnel shall abide by the Site Safety Plan of Molycorp, Inc. 

4.0 BAZARS IDENTIFICATION AND EVALUATION 

4.1 Site and Environmental Setting 

Molycorp site is a molybdenum mine and tailings disposal site located near 
Questa, NM in Taos County. The site is situated along the Red River drainage 
which enters the Rio Grande four to five miles below the tailings ponds. 
Environmental assessment of the site will necessitate the collection of waste, 
soil, water and air samples to evaluate potential migration of contamination 
along several exposure pathways (i.e. groundwater, surface water, contaminated 
soil and air). 

4.2 Site Tasks 

The field tasks at this site may include: 

• Soil sampling 
• Monitoring well bailing 
• Groundwater sampling 
4 Surface water sampling 
• Sediment sampling 
• Air monitoring equipment installation 
• Air sampling 
• Operation and maintenance 
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4.3 Job Task Hazards 

4.3.1 Physical hazards at this site may include: 

I. Uneven or Slippery Terrain: 

All employees must wear ANSI approved work boots with steel toe protection. 
Skid proof soles are highly recommended. 

II. Exposure - Heat Stress: 

Since climatic changes cannot be avoided work schedules will be adjusted to 
provide time intervals for intake of juices, juice products and water in an 
area free from contamination and in quantity appropriate for fluid 
replacement. 

Heat stress may occur even in moderate temperature areas and may present 
any or all of the following; 

A. Heat Rash; result of continuous exposure to heat, humid air, and 
chafing clothes. Heat rash is uncomfortable and decreases the 
ability to tolerate heat. 

B. Heat Cramps: result of the inadequate replacement of body 
electrolytes lost through perspiration. Signs include severe spasms 
and pain in the extremities and abdomen. 

C. Heat Exhaustion: result of increase stress on the vital organs of 
the body in the effort to meet the body's cooling demands. Signs 
include shallow breathing; pale, cool, moist skin; profuse sweating; 
dizziness. 

D. Heat Stroke: result of overworked cooling system. Heat stroke is 
the most serious form of heat stress. Body surfaces must be cooled 
and medical help must be obtained immediately to prevent severe 
injury and/or death. Signs include red, hot, dry skin; absence of 
perspiration; nausea; dizziness and confusion; strong, rapid pulse. 
Can lead to coma and death. 

Heat Stress Prevention 

A. Replace body fluids (water and electrolytes) lost through 
perspiration. 

B. Cooling devices to aid the natural body ventilation. Cooling occurs 
through evaporation of perspiration and limited body contact with 
heat-absorbing protective clothing. Limit any contact with heat-
absorbing protective clothing (e.g., coated Tyvek suits and fishing 
waders). 

C. Provide shelter against heat and direct sunlight to protect 
personnel. 

D. Rotate workers wearing protective clothing during hot weather. 
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III. Exposure - Cold Stress: 

Work schedules will be adjusted to provide sufficient rest periods in a 
heated area for warming up during operations conducted in cold weather. 
Also thermal protective clothing such as wind and/or moisture resistant 
outerwear is recommended to be worn. 

If work is performed continuously in the cold at or below -7°C (20<'F), 
including wind chill temperature, heated warming shelters (tents, cabins, 
company vehicles, rest rooms, etc.) shall be made available nearby and the 
worker should be encouraged to use these shelters at regular intervals the 
frequency depending on the severity of the environmental exposure. The 
onset of heavy shivering, frostnip, the feeling of excessive fatigue, 
drowsiness, irritability, or euphoria, are indications for immediate return 
to the shelter. When entering the heated shelter the outer layer of 
clothing shall be removed and the remainder of the clothing loosened to 
pexmiit sweat evaporation. A change of dry work clothing shall be provided 
as necessary to prevent worker from returning to their work with wet 
clothing. Dehydration, or the loss of body fluids, occurs in the cold 
environment and may increase the susceptibility of the worker to cold 
injury due to a significant change in blood flow to the extremities. Warm 
sweet drinks and soups should be provided at the work site to provide 
caloric intake and fluid volume. The intake of coffee should be limited. 
(Adapted from TLVs and Biological Exposure Indices 1988-1989; ACGIH). 

IV. Falling Objects; 

Hard hats must be worn by all NMED personnel whenever entering Molycorp 
underground mine, during other activities on Molycorp property as dictated 
by Molycorp's Site Safety Plan and when the Site Safety Officer proclaims a 
hazard from falling objects exists (e.g. falling rocks at the mouth of a 
canyon). 

V. Vehicular traffic; 

All employees will be required to wear a fluorescent safety vest or 
brightly colored clothing at all times while on site. 

VI. Confined Space: 

All NMED personnel who are to enter the underground mine for groundwater 
sampling purposes shall abide by Molycorp's Site Safety Plan for mine 
safety. 

VII. Potential Physical Hazards from Waste Sources; 

Nuisance dusts are potential respiration hazard. 

Compound 

Nuisance 
Dust 

Permissible 
Exposure 
Limits 

15 mg/m3 (TWA) 

Source 

OSHA 

Short-term 
Health Effects 

Eye, nose, 
throat 
irritation 

Long-term Health Effects 

Not well characterized 

TWA = a-hr Time Weighted Average 
OSHA = Occupational Safety and Health Administration 
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4.3.2 Potential Chemical Hazards 

I. Waste source generated 

Compound 

Aluminum 
Dust* 

Cadmium 
Dust* 

Copper 
Dust* 

Lead 
Dust* 

Zinc* 

Si02 (as 
quartz)** 

Permissible 
Exposure 
Limits 

10 mg/m3 
(as AL Oxides) 

2 mg/m3 
(not otherwise 
classified) 

0.2 mg/m3 
(TWA) 

0.6 mg/m3 
(STEL) 

1.0 mg/m3 
(TWA) 

0.05 mg/m3 

None 
Established 

0.05 mg/m3 -
0.1 mg/m3 

Source 

ACGIH 

OSHA 

OSHA 

OSHA 

OSHA 

Short-teirm 
Health Effects 

Eye Irritation 

Shortness of 
breath; cough; 
chest pain; 
flu symptoms; 
headaches 

Eye 
Irritation; 
Skin rash 

Not well 
characterized; 
short-term 
exposure 
unlikely but 
seizures 
possible 

Eye 
Irritation; 

No known 
acute/chronic 
effects 

Eye Irritation 

Long-term Health Effects 

Pulmonary fibrosis from 
dust 

Higher levels cause brain 
damage 

Probable carcinogen 
(kidney, prostate); 
Probable teratogen (testes) 

Chronic irritation to nose; 
may cause ulcers; liver 
damage at high exposures 

Teratogen; accumulation in 
body; tiredness, headaches; 
mood changes; 

Short concentration span, 
weakness, kidney, brain 
damage; increased risk of 
blood pressure. 

Silicosis; shortness of 
breath; cough; chest pain 

TWA = a -hr Time Weighted Average 
STEL = Short-term (15 min.) Exposure Limit 
OSHA = Occupational Safety and Health Administration 
ACGIH = American Conference of Governmental Industrial Hygienists 

* These compounds were tentatively identified in mine waste (ref. 
** Identified from % composition analysis of tailings (ref. 38) 

37) 

These exposure limits are based upon an 8-hour, time weighted average (unless 
otherwise noted). With silica being the highest constituent of the tailings 
(ref. 38), the PEL which would most likely be exceeded is that for silica dust 
(as quartz). The silica standards are based upon the long-term exposure endpoint 
of silicosis. Actual exposure time in environments where atmospheric conditions 
approach the PEL is expected to be minimal, however, as various jobs tasks, some 
of which are not to be conducted near locations of highest exposure, will reduce 
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dust exposure. Therefore, only qualitative assessment of contaminant 
concentrations will occur. 

II. Surface and Equipment Contamination; 

Contact with contaminated surfaces, or surfaces suspected of being 
contaminated should be avoided. This includes walking through, kneeling or 
placing equipment in puddles, mud, discolored surfaces, or on drums and 
other containers. Eating, smoking and drinking beverages is not allowed in 
areas of contcunination. This reduces the likelihood of contamination by 
ingestion. 

III. Well Purging and Sampling. 

Skin and eye contact with contaminated groundwater and/or soil may occur 
during these tasks. Nitrile butyl rubber or neoprene gloves and approved 
safety goggles should be worn when contact with contaminated substance 
and/or splash is possible. The use of gloves will also reduce the 
possibility of contamination of samples from hands. 

IV. Soil and Surface Water Sampling 

Skin and eye contact with contaminated surface water and/or soil may occur 
during these tasks. Nitrile butyl rubber or neoprene gloves and approved 
safety goggles should be worn when contact with contaminated substance 
and/or splash is possible. The use of gloves will also reduce the 
possibility of contamination of samples from hands. 

V. Sample Preservation: 

When sulfuric or nitric acid is used, skin and eye contact can occur. This 
hazard can be reduced with the use of Nitrile butyl rubber or neoprene 
gloves and the use of safety goggles. 

VI. Spill and Disposal Procedures 

Water which is purged from monitoring wells and private wells is not 
anticipated to be considered RCRA Hazardous Waste. This determination is 
based upon prior analysis of the groundwater. This purge water will be 
discharged on-site next to the wells. Other materials of which spills of 
concern involve the acids with which to preserve water samples. Spills 
will be contained with an absorbent material such as paper towels and which 
will be properly disposed. 
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5.0 PERSONAL PROTECTIVE EQUIPMENT 

Level D is the minimum acceptable level for this site. 

Level D includes: 

# coveralls/work uniform 
• steel toe and shank boots 
* Nitrile butyl rubber or neoprene gloves (optional) 
• splash goggles/safety glasses if potential for splash 
• hard hat (recommended) 
• fluorescent vest or brightly colored clothing 
# dust mask 

Level C (if necessary) 

4 same aa above plus use of NIOSH-approved respirator for removal of respircible 
dust* 

All operations conducted at this site have the potential to contaminate 
monitoring equipment and personal protective ec[uipment (PPE). To prevent the 
transfer of contamination to vehicles, administrative areas and personnel, the 
following procedures must be followed: 

5.1 Eguipment Decontamination 

Whenever possible, field equipment such as hand auger, shovel or water 
sampling bucket should be decontaminated by thoroughly rinsing with water 
prior to leaving the immediate work area. Decontamination of the X-ray 
fluorescence will require the gentle brushing of the monitoring plate with 
tissues. These procedures will prevent cross contamination from various 
sampling points. 

5.2 Personal Decontamination 

LEVEL D 
• segregate eguipment drop 
• brush/rinse outer boot (as appropriate) 
• wash/rinse chemical resistant outer glove, then remove (as 

appropriate) 
• remove and throw out inner disposable gloves in designated lined 

receptacles (as appropriate) 
LEVEL C 
• remove respirator/hard hat and dispose of cartridges and wash 

respirator 

6.0 AIR MONITORINO 

Respirable dusts represents the most significant air hazard at this site. 
Ongoing visual observation during field activities by each technician will 
ensure a working environment where respirable dust is minimized. The 
identification of dust cloud generation from the waste sources (i.e. mine 
waste dumps or tailings ponds) will trigger the use of dust masks or 
respirators. 

Tasks which will be performed within the underground mine is considered work 
within a confined space. Procedures to ensure a non-hazardous atmosphere will 
entail following the Site Safety Plan of Molycorp, Inc. 
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7.0 HEALTH AND SAFETY REQUIREMENTS 

7.1 Medical Monitoring Program 

All NMED staff are required to have annual medical evaluations in accordance 
with the federal and state Health and Safety Program policy. Additional 
re-evaluation will be considered in the event of chemical over-exposure while 
working on this site. 

The respirable dusts potentially generated at the mine waste dumps and 
tailings disposal ponds are most likely to cause respiratory impairment and 
eye irritation. The medical evaluation will, therefore, focus on spirometry 
tests. 

7.2 Training 

All personnel working at this site should have received a minimum of 40 hours 
of initial hazardous waste activity instruction, and a minimum of three days 
of field experience under the direct supervision of a trained, experienced 
person. Personnel assigned to the site will also receive eight hours 
refresher training per year. On-site managers and supervisors directly 
responsible for employees engaged in hazardous waste operations have received 
an additional eight hours of supervisory training. These training 
requirements comply with the OSHA Hazardous Waste Operations and Emergency 
Response regulation, 29 CFR 1910.120. 

The initial 40-hour training and the a-hour annual refresher training includes 
specific details on the following; 

• Regulatory Requirements 
• First Aid/CPR 
• Confined Space Entry 
• Respiratory Protection 
• Air Monitoring 
• Decontamination Procedures 
• Hazard Communication 
• Toxicology 

These specifications are then complimented with actual hands-on experience with 
the use of personal protective equipment and air monitoring equipment. 

7.3 Emergencv Eguipment 

Vehicles used for site work will be equipped with a first aid kit and safety 
equipment including: 

• fluorescent vests, 
• flags (as needed) 
• fire extinguisher-dry chemical ABC-type extinguisher, 
• flashlight, 
• water, suitable for drinking, 
• portable eye wash, 
• appropriate emergency bandage material. 
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7.4 General Health 

Medicine and alcohol can increase the effects of exposure to toxic chemicals. 
Unless specifically approved by a qualified physician, prescription drugs should 
not be taken by personnel assigned to operations where the potential for 
eibsorption, inhalation, or ingestion of toxic substances exists. 

Drinking alcoholic beverages is prohibited. Drinking alcoholic beverages and 
driving is prohibited at any time. Driving at excessive speeds is always 
prohibited. 

Skin abrasions must be thoroughly protected to prevent chemicals from penetrating 
the abrasion. It is recommended that Contact Lenses not be worn by persons 
working on the site. 

7.5 MSDS Information 

Material Safety Data Sheets (MSDS) on chemical substances encountered at the site 
shall be made available to all persons (including subcontractors) working at the 
site. These MSDSs shall be enclosed within this site safety plan in Appendix 
A-3. For emergency situations not specifically addressed by this site safety 
plan, refer to MSDS recommendations for action information. 

7.6 Accident/Iniurv Reporting 

All accidents or injuries will be reported using the form in Appendix A-4. 

8.0 PROJECT PERSONNEL 

NMED will oversee and act accordingly during all phases of the project. The 
following management structure will be instituted for the purpose of successfully 
and safely completing this project. 

8.1 Project Manager: 

Stuart Kent, NMED, is the Project Manager and Site Safety Manager for this 
project and is responsible for the field activities taken in conducting this 
Expanded Site Inspection. He is responsible for obtaining any necessary 
personnel or resources for the completion of the project. Specific duties will 
include; 

• ensuring that the tasks assigned are being completed as planned and on 
schedule, 

• preparing reports and recommendations about the project to NMED personnel, EPA 
and the public in a manner consistent with the Freedom of Information Act. 

• ensuring that persons allowed to enter the site (i.e., EPA, contractors, state 
officials, visitors) are made aware of the potential hazards associated with 
the substances known or suspected to be on site, and are knowledgeable as to 
the on-site copy of the specific site safety plan. 

• approving the selection of the types of personal protective equipment (PPE) to 
be used on site for specific tasks, 

• evaluating weather and chemical hazard information and making any 
modifications to work plans or personal protection levels in order to maintain 
personnel safety. 
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• monitoring the compliance of field personnel for the routine and proper use of 
the PPE that has been designated for each task, 

• stopping work on the site or changing work assignments or procedures if any 
operation threatens the health and safety of workers or the public, 

^ knowing emergency procedures, evacuation routes and the telephone numbers of 
the ambulance, local hospital, poison control center, fire and police 
departments, 

• ensure that all NMED personnel know and abide by Molycorp Safety Plan. 

8.2 Field Team Leader 

In the event that the Project Manager/Site Safety Officer is not available in the 
immediate vicinity, a Field Team Leader will be assigned and will assume all 
responsibility of the Site Safety Officer. 

8.3 other Field Personnel 

Technician staff is responsible for system maintenance, calibration and system 
operation. Records of site visits documenting system conditions are maintained 
by the technicians. All field personnel shall be responsible for acting in 
compliance with all safety procedures outlined in the site safety plan. Any 
hazardous work situations or procedures should be reported to the Site Safety 
Officer so that corrective steps can be taken. 
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APPENDIX A-2 

Agreement and Acknowledgement Statement 

I have read and fully comprehended the Site Safety Plan stated above and agree to 
abide by the requirements of this plan. 

NAME; DATE: 

NAME; ^ DATE; 

NAME: DATE; 

NAME; DATE: 

NAME: DATE; 

NAME: DATE; 

NAME: DATE: 

NAME: DATE; 
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C-yes: Na9h>wi~ch large-aaounts of water for i t I«ast IS afnutes. Seek Bedicftl a t teat lon iMedia te l r* 

Ingtwtimv: If conscious, give )arge quant i t ies of water dr a l l k of aagnesH. Oo NOT ib^uce trflaitlng^ Seek 
iBMdiate oedicxl at teat ldn 

" • ' • • - • ^ i i . - . " ' • . 

Note to Physician; Avoid .gastric lavage or eae t i c s . Adainistet a heutralixer aad dliuent sueh a s aagnesiia 
Mide , «i lk of'aagaesia dir i i a e water. Avoid'carbonates and bicarbohates. Effects due to iohalatioR«>r 
be deldyed up to ^Heveral days-. ^ 

.tflRg AND EXPLOSIQH INPOIMATOK :. r . [A^tri^^:: . :^ .̂  

^ i w r a l : Noh-flaflaable. Reacts explosively v i th tcabustlble a a t e r i a l s . Nfaea aizing Hiih n t e r a l M r s add 
the acid to the water to avoid daagerous spla t ter ing and release of brntr. 

REACTIVrrf 

Conditions to iHvoid: Cbotact with heat , water or steaa can cause btteakdown in to poisonous a i t r qgo i o z i d e i ^ ' ~ " 

*fateri3l3 to. Avoid; Hay reac t v i th aany organic and inox<ganic substances. Including iaitife a e t a l i , wood afld 
sawoust. Reacts eiplosively vith readily oxidieable a a t e r i a l s . Cceuct with s t n a i | ' 
violent spattering. 

' pftgrrenrVte MEASUJIBS ~ : . ' " 

^tbrage and Handling; Store In s ta in less s t e e l , a lue ioB or glass centa i ters i a a aeU^vea t t l a t t d a r a a . ' -.• 
. Store separately froa incoapatlble substances, auay froa swLight and heat sources-. '-' " ' "" 
f • • • - - • " " • • _ . - . r . . . . • . " • ' • 

Engineering Cantrois: -Use local exhaust or general di lut ion vent i la t ion . Use process eacloaore wbere 
possible. Sinks, showers and eyewash s t a t ions should be readi ly avai lable . - . 

Protective Clothing iCShould not be substituted for proper handling ahd engineering cflBttt»ll)f~lf 'dliact"~ . 
contact is l ike ly , wear ^ lash-proof goggles, face shield, iapervioui clotiiing, n A b e r J i p W j ^ a i t ^ r -
neoprene, vinyl or Vitoo gloves. ' • • ' ^ y . ' ^ ^ ' ' Z i ^ --' -'— 

Protect ive Bouipaait; For levels up to 125 ag/a^ wear a cheaical cartr idge resp i ra tor v l t k a fiilt aifit^leoe 
aUd car t r idges prontliag protection against airfoozne n i t r i c acid and n i t n g e a osddes, a gas • a ^ ' p r a i i d l a g 
protection against a i r t a rn n i t r i c acid a&d nitrogen oxides, any s i l l i e d a i r r e sp inu f f wit lLA-fal l ^'-^ 
facepiece> or any self-contained breathi lv apparatus v i th a fu l l facepieca. far dp t o ZSt-wfti^ \mu '% -
lype-C «ippl ied-8ir teSpira tor or a self^cootained breathing anearatua.- both w l o a r ^ t a i t ^ a c g w c R i ^ ^ P o r 
up xt) SOO eg/a^ wear a IVpe C s t^p l ied-a l r respira tor v i t h a fu l l facepieoe operatad l^a.pMiiltlTa.r-i-^~ 
pressure aoofr. Far leveis greater than SOO m g / r wear a self-contaided breatUflf a p i m a t a i t f t t n t a d la 
a posi t ive pressure aooe or a lype c suppiied-aTr resp i ra tor v i th a ful l facepieca operated4lkJl~pa*itlve 

siti * prressare aode and an auxiliary self~rontalnnd breathing apparatus otJerated ia a positlvt^^ 
For escape froa a ooptaainated area wiaer a self-contalaed breathing apparatus with a fall 
operated iH a positive pressure aoaie« 

-- WtocaniBS FOR SP ILLS AMP L E A B Py^'-~Z-i-^^-^Zii!^ 
Warn al l workers of spi l l . NeaHng proper protective clothing and equifaent, veacllate area. -Weuixiilice-wm 
alkaline aaterial such as soda ash or i iae. Haoe in appropriate container*''For fiaaL<lll 
regtooal office of the Mew Vbtk State ttpartaeac of EorirooMatal Conservation...:.» 

For wore-tofoiaatlonr Z ^ Pp ' - ^ :^ - - ' " ' ' - ^ ' ^^^^ -^^^ ^ , , ..̂ -̂
Contaec the Industrial Hrglenist or Safetr Of^cer at j t a t woricslte or tha Ilea ftct Stitsr&^Brtaent «C: 

Seaith, Buteau of Ibxic SUbstanre Assasaanx, &plTe SUte Plaza. Toner Bulldiiig*.Albanf, " ' ' 

'l-iP:ZziP;-r-' ;>35OT^̂ .̂-.-̂ -- r-'-,-^-'.^:^:-^Hy . y - ^ m ^ Z - ^ '" 
- .c '^A-•-•-•• v : - " " • • . • . V . : ' • • - - - ^ . . - . - . - . - . . - • > , - • • " . . v . i - - ' y .£ ; • . - • • • ">!<<**• 



Qif leal Fac* Shiet* _ ' . .̂' july iggz 

• • • * • ; • " . . ' • • . . • . • . . , : < ; 

|The nfonutlofl in tt)1s sheet applies to workplace exposure.resulting from processing, man-
"ufacturing,.storing or handling and Is not designed for the population at large. Any gen
eralization beyond occupational exposures shouid not be nade. The best Industrial hygiene 
.practl^.e. 1s,tQ |iia1nta1n concentrations of all chemicals at levels as low as Is practical. 

CheM ĉal frames; Sulphuric Acid; CAS 7664-93-9. 

'•• •»T<radeNaaesr.v.V.itt^oj >bT«ai^«ftwi>lJ.irf:*U.r:ioU-dtppiRgn*cW , "* j . V j / v , • / >.. r . - :^ : '''*•' 

Uses: In the production of fertilizers, chemicals, pigments, rayon, film, explosives and 
parctment paper; 1n petroleim refining, non-ferrous petallurgy, etching and alkyla-
tion. 

PHYSICAL INFORMATION 

Appearance: Clear, colorless to brownish, oily liquid. 

Odor: Pungent 

Behavior in Water; Very soluble , gives off large amounts of heat. 

Evaporation: Liquid'evaporates sioi«ly. 

HEALTH HAZARD INFORMATION 
3 

OSHA Standard: Average 8 hour exposure —• 1 mg/m.. 

3..-. NIOSK' Reconinehd'ed Limit: ''Average'' 8* hour-'exposure" - - T- rag/ffi 

ACGIH Recofiiwended Limit: Average S hour exposure ~ 1 mg/m . 

Short Term Exposure:. . . 
. • • . . • . ' • . . . . • . . , . . • ' 3 .. • 

Inhalation: t ^ caiise irr i tat ion of nose and throat at levels of 5 ng/o . Swel-
ling of the throat and lungs and inflanmation of the.bronchial raertiranes may occur 
at levels of 12-35 rog/m3. A few drops in the lung air passages may be fa ta l . 

Skin: May cause severe i r r i ta t ion , bums and ulceration. 

Eyes: May cause severe i r r i ta t ion , damage ito the cornea and blindness. 

Ingestion: May cause danage to teeth, burning pf the mouth, throat and stomach, 
nausea, vomiting of bloodand eroded tissue, holes in the stomach and intestines, 
shock and kidney damage. Death may occur from as l i t t l e as one ounce. 

Exposure to amounts greater than 3.0 mg/m-may cause all of the above symptoms 

Long Term Exposure 

Exposure to ai 
- in greater severity 

• ' - • • • • • • • * • • - " - ' - • • • ' • • . • • ' • _ • • • • . . • • . - • • . . • . : . " • • . . . : - . . • ; . • • . • . . ' . • • . . • . . 

•-'^- ^ • : ' - . : ' .--• •:\.- y-ii.^l'-Z - r ••:p:y^^-P-P^<': Z.-P,r •.,.-• ':y.- : \ .'.:'- -..r.- >> 

*Prepared by the Bureau of Toxic Substance Assessment , New York State Department of 
Health. For an.explanation of the terms.and abbreviations.used, see "Toxic.Substances:. 
How Toxic is Toxic" available froa the New York State Department of Health. 



, BIJERGETO AND FIRST AID INSTRUCTIONS -Sulfur ic aci-d 
, . . . — ^ — • — ^ — ^ — — . . . 

t f th^lat ton: Move--peirscm- tor" freSh•.a4f'. •'Give" a r t i f TtTal T e s p l r a t i o n 'or oxygen;-tf'heceVsa*!^'-"' 
Seek, medical, a t t e n t i o n , , i f necessarx. . . . •. • • . . . - . •• . : •• 

^Skin: Immediately t ake 'o f f clothing soaked "with chemical. .Blot Off as auch as bossibl 'e. ' 
Wash skin with large amounts of soap and water . Seek medical a t tent ion i f n ^ l r e d . 

Eyes': Wash for a t l e a s t 15'minutes with la rge amounts of water . Consult an eye doctor 
innedia te ly . 

' rnqes t ion : Give- Targe amounts of water i f the victim fs conscious. Seek Imnedlate medical .. 
a t t e n t i o n . "' 

Note to Physician: If g a s t r i c lavage i s performed, suggest endotracheal and/or esophagos-
copic c o n t r o l . Oxygen, with use of i n t e r m i t t e n t pos i t ive - pressure breathing. 
apparatus: 5Z solut ion of sodiun bicarbonate as aerosol may be used, as well as 
broncodilators and decongestants . 

FIRE AND EXPLOSION INFORMATION 

General: Non-flanmable, capable of ign i t ing f ine ly divided combustible ma te r i a l s . 

Extinguisher: Use carbon dioxide or dry.chemical . Use water on conbustihles burning. ln v ic in i t 
~ of t h i s mater ia l but use extreme care as water applied d i r e c t l y to this" acid r e s u l t s 

in generation of heat and causes . s p l a t t e r i n g . . . :.̂ :̂ .̂. 
REACTIVITY . .7Z--

Condi t ions to Avoid: Mois ture may cause r e l e a s e of l a r g e q u a n t i t i e s of h e a t . ' 

^Mate r ia l s to Avoid: Reac ts v i o l e n t l y with m e t a l s , n i t r a t e s , c h l o r a t e s , c a r b i d e s , fulminate'^ 
pi c r a t e s and organ ic chemica l s . 

PROTECTIVE MEASURES -

S t o r a g e and Handling: S t o r e in g l a s s b o t t l e s in a c a b i n e t ' s e p a r a t e from m a t e r i a I s . T e s t e d 
. . . ..>..abovei:. Avoid p|\ysica.l damage.- ... .:;.;\-, - :.... - .•../.-.,••.•..•: ^ ,'••:. :•••;• -̂  
Ehqineer ino Con t ro l s : -Use in enclosed p r o c e s s e s where p o s s i b l e ; o the rwise ,use i n a well 

v e n t i l a t e d a rea wi th no c ros s d r a f t s . S i j iks , showers and eyewash s t a t i o n s should 
be eas i ly ava i l ab l e . 

P ro tec t ive Clothing (Should not be subs t i tu t ed for proper handling and engineering c o n t r o l s ) : 
Chemical goggle, facesh ie ld , rubber g loves , neoprene or PVC boots and acid r e s i s t a n t 
aprons should be worn.- • — ' • -. ^ 

Pro tec t ive . Equipments For l eve l s up to .50 roq/m use?a high ef f ic iency pa r t i cu la t e f i l t e r • 
r e s p i r a t o r , a supp l i ed -a i r r e s p i r a t o r or a se l f -conta ined breathir^ appara tus , a l l 
with a ful l facepiece , or a gas mask with an acid gas c a n i s t e r and a h i g h ^ f f i c i e n c y 
p a r t i c u l a t e f i l t e r . For UP to 100 mg/m'' use a Type C supp l ied-a i r r e sp i r a to r with a 
fu l l facepiece and operated in a p o s i t i v e pressure mode. For levels g rea te r than 100 
mq/m^or in areas of unknown concentrat ions use a self -contained breathing apparatus 
or a comoination Type C supp l ied-a i r r e s p i r a t o r with an aux i l i a ry self-contained b rea th 
ing apparatus , a l l with a f u l l facepiece and operated in a pos i t ive pressure fiode. For 
escape from a contaminated area use a gas mask with an acid^ g a s can i s t e r : and. a ' h i g h . 
eff iciency p a r t i c u l a t e f i l t e r o r an escape se l f -conta ined breathing appara tus . ' 

PROCEDURES FOR SPILLS ANa-LEAKS ; . ^v^^^T - 1 § ^ . 
r«f. " ^ t a t t workers ' ou t -6 f t t n r s p i . n * a i ^ v : : P r o v i d e v e h t f t a t f o n . NiBut!;.alfze s p i l V w i t h . sorfflaii: 

b i c a r b o n a t e o r sod lua ca rbona t e o r soda a s h . ' Shovel s l u r r y I n t o s u i t a b l e c o n t a i n e r , f o r r ;̂ , 
I f i n a l d i sposa l c o n t a c t g ^ r r e g i o n a l o f f 1(se;of t h e ^ew York ^ t a t e 0epartinentvo)^;5JDM^ronmentw 
Conserve t l on..V.-' •• ^sa^ ZP--..: -scrz-^^r-ft^s^vo?.; z'^-..^-Z,c^. ^^^;^..^^^.tr^•^-=^•- W-'^'"^'^:S;^§tei '"S^-'Z 
For more in fonwat lony-Cootac t t he - indus t r f f a l - Hygientist^ o r Sa fe ty Officer-at-yoimwiWckS'fte:^: "; 

o r the New York S t a t e Department of H e a l t h , Bureau o f Toxic Subs tance A s s e s s m e n t i ^ ^ ^ ' 
Empire S t a t e PTaza, Tower-BuildlmK-ATbanyr New-Ybrk 12237. VI i'^'.-T—.r- - ~ : 
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Employee's Name: 

Address: 

Job Title: 

Office Location: 

APPEaiDIX A-4 ACCIDENT/INJURY REPORT FORM 

D.O.B. 

0.0.H. 

SS# _ 

Supervisors's Name: 

Location at Time of Incident: 

Date/Time of Incident: 

Description: Describe clearly how the accident occurred: 

Was Incident: Physical 

Part(a) of body affected: 

right left 

Witnesses: 1) 2). 

Chemical 

Exposure: Dermal 

Inhalation 

Ingestion 

Conditions/acts contributing to this incident: 

Explain specifically the corrective action you have taken to prevent a 
recurrence: 

Did the injured go to a doctor? Where? 

__^__ When? 

Where? 

When? 

Did injured go to a hospital? 

Signatures: 

Employee Reporting Manager Regional H&S Manager 

.te Date Date 



NEW MEXICO ENVIRONMENT DEPARTMENT 
GROUNDWATER PROTECTION AND REMEDIATION BUREAU 

SUPERFUND SECTION 

QUALITY ASSURANCE PROGRAM PLAN 

State of New Mexico Contract No. 50/667.50/019 

September 22, 1992 



TABLE OF CONTENTS 

1.0 IDENTIFICATIONS, CONCURRENCES. AND APPROVALS 1 

2.0 INTRODUCTION i W 

3.0 QUAUTY ASSURANCE POLICY STATEMENT 3 

4.0 QUALITY ASSURANCE MANAGEMENT 5 
4.1 ORGANIZATION 5 
4.2 RESPONSIBILITIES 5 

4.2.1 Bureau Chief 5 
4.2.2 Program Manager 5 
4.2.3 Technical Supervisors 6 
4.2.4 Project Manager 6 
4.2.5 Quality Assurance Officer 6 

4.3 DOCUMENT AND INFORMATION CONTROL 7 
4.4 QUALITY ASSURANCE PROGRAM ASSESSMENT 8 

5.0 PERSONNEL QUALIFICATIONS AND TRAINING 9 
5.1 PROGRAM MANAGER QUAUFICATIONS 9 
5.2 GEOLOGIST III QUAUFICATIONS 9 
5.3 ENVIRONMENTAL SPECIAUST QUAUFICATIONS 10 
5.4 QA OFFICER QUAUFICATIONS 10 
5.5 ENVIRONMENTAL SCIENTIST QUAUFICATIONS 10 
5.6 TRAINING 11 

6.0 EQUIPMENT AND SERVICES 12 
6.1 EQUIPMENT 12 
6.2 PROCURED ITEMS AND SERVICES 12 

7.0 DATA GENERATION 13 
7.1 WORK PLANS AND TASK ACTIVITIES 13 
7.2 STANDARD OPERATING PROCEDURES 14 

8.0 DATA PROCESSING 1 15 
8.1 DATA COLLECTION 15 
8.2 VAUDATION 16 
8.3 DATA STORAGE 17 
8.4 REDUCTION 17 

9.0 DATA QUALITY ASSESSMENT 18 
9.1 PRECISION 18 
9.2 ACCURACY 18 
9.3 COM'PLETENESS 19 

9.4 REPRESENTATIVENESS 19 
9.5 COMPARABILITY 20 
9.6 DATA QUAUTY OBJECTIVES 20 

10.0 CORRECTIVE ACTION SYSTEM 21 

11.0 IMPLEMENTATION REQUIREMENTS AND SCHEDULE 22 

APPENDIX A FIELD LOGBOOK CHECKUST EXAMPLE 
APPENDIX B SELECTED ANALYTICAL METHODS 
APPENDIX C FUNCTIONAL GUIDEUNES FOR DATA REVIEW 



Section No.: Appendix C 
Revision No.: 0 
Date: September 22, 1992 

# 

APPENDIX C 

FUNCTIONAL GUIDELINES FOR DATA REVIEW 



LABORATORY DATA VALIDATION 

FUNCTIONAL GUIDELINES FOR EVALUATING INORGANICS ANALVSES 

Prepared for the 

HAZARDOUS SITE EVALUATION DIVISION 
U.S. ENVIRONMENTAL PROTECTION AGENCY 

Compiled by 

Ruth BIcylcr 
Sanple MaoMgcneat Office 

Viar & Conpany 

Prepared by 

The USEPA DaU Review Work Group 
Jeaaae Haaklos - EPA Region III - Chairperson 

Frank Messina, Laura ScalIsc - EPA Region II 
Gary Bennett - EPA Region IV 

Ida Levin - EPA Region V 
Mahmoud El-Fcky - EPA Region VI 

Larry Marchin - EPA Region VII 

J«ly^l^l988 W 

7/88 



TABLE OF rONTENTS 

INTRODUCTION I 

PRELIMINARY REVIEW 2 

INORGANICS PROCEDURE : 

I. Holding Times 3 

II. Calibration 4 

IIL Blanks 6 

IV. ICP Interference Check Sample (ICS) 7 

V. Laboratory Control Sample (LCS) 9 

VI. Duplicate Sample Analysis 10 

VII. Matrix Spike Sample Analysis II 

Vin. Furnace Atomic Absorption QC 12 

IX. ICP Serial Dilution 13 

X. Sample Result Verification 14 

XI. Field Duplicates 14 

XII. Overall Assessment of Data for a Case IS 

GLOSSARY A: Data Qualiner Definitions 16 

GLOSSARY B: Additional Terms 17 

7/88 



INTRODUCTION 

This document is designed to ofrcr guidance in laboratory data evaluation and 
validation. In some aspects, it is equivalent to a Standard Operating Procedure (SOP). In 
other, more subjective areas, only general guidance is ofFered due to the complexities and 
uniqueness of data relative to specific samples. These Guidelines have been updated to 
include all requirements in the 7/87 Statement of Work (SOW) for Inorganics, Amendment I 
and December 1987 Revisions. 

Those areas where specific SOPs are possible are primarily areas in which definitive 
performance requirements are established. These requirements are concerned with 
specifications that are not sample dependent; they specify performance requirements on 
matters that should be fully under a laboratory's control. These specific areas include blanks, 
calibration standards, calibration verification standards, laboratory control standards, and 
interference check standards. In particular, mistakes such as calculation and transcription 
errors must be rectified by resubmission of corrected data sheets. 

This document is intended for technical review. Some areas of overlap between 
technical review and Contract Compliance Screening (CCS) exist; however, determining 
contract compliance is not intended to be a goal of these guidelines. It is assumed that the 
CCTS is available and can be utilized to assist in the data review procedure. 

At times, there may be an urgent need to use data which do not meet all contract 
requirements and technical criteria. Use of these data does QQI constitute either a new 
requirement standard or full acceptance of the data. Any decision to utilize data for which 
performance criteria have not been met is strictly to facilitate the progress of projects 
requiring the availability of the data. A contract laboratory submitting data which are out of 
specification may be required to rerun or resubmit data even if the previously submitted data 
have been utilized due to urgent program needs; data which do not meet specified 
requirements are never fully acceptable. The only exception to this requirement is in the 
area of requirements for individual sample analysis; if the nature of the sample itself limits 
the attainment of specifications, appropriate allowances must be made. The overriding 
concern of the Agency is to obtain data which are technically valid and legally defensible. 

All data reviews miut have, as a cover sheet, the Inorganic Regional Data 
Assessment (IRDA) form. (A copy is attached at the end of this document.) If mandatory 
actions are required, tliey should be specifically noted on this form. In addition, this form is 
to be used to summarize overall deficiencies requiring attention, as well as general laboratory 
performance and any discemible trends in the quality of the data. (This form is not a 
replacement for the data review.) SufHcient supplementary documentation must accompany 
the form to clearly identify the problems associated with a Case. The form and any 
attachments must be submitted to the Contract Laboratory Program Quality Assurance 
Coordinator (CLP QAC), the Regional Deputy Project Officer (DPO), and the Environmental 
Monitoring Systems Laboratory, in Las Vegas (EMSL/LV). 

It is the responsibility of the data reviewer to notify the Regional DPO concerning 
problems and shortcomings with regard to laboratory data. If there is an urgent requirement, 
the DPO may be contacted by telephone to expedite corrective action. It is recommended 
that ail items for DPO action be presented at one time. In any case, the Inorganic Regional 
Data Assessment form must be completed and submitted. 

7/88 
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1.0 IDENTIFICATIONS. CONCURRENCES. AND APPROVALS 
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Randy Merker. Program Manager 
Superfund Section 
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Santa Fe, New Mexico 

Signature Date 

Steve Cary, Chief 
Groundwater Protection and Remediation Bureau 
(505) 827-2919 
Santa Fe. New Mexico 

Signature Date 

Agency Approval: 

Mark Sattenwhite, EPA State Project Officer 
(214) 655-6710 
Dallas, Texas 

Signature Date 

Charles R. Ritchey. EPA Regional Quality Assurance Officer 
(214) 655-2217 
Dallas, Texas 

Signature ~ Date 



UST OF ACRONYMS 

CERCLA 
CLP 
CPCA 

DQO 
DOT 

EPA 
ESI 

FOIA 
FS 

HRS 
HSP 

lATA 

NMED 
NPL 

PA 
PID 
PRP 

QAPP 
QAPjP 
QA/QC 

Rl 

SAP 
SARA 
SI 
SMO 
SOP 
SQL 

TBD 

Comprehensive Environmental Response. Comp 
Contract Laboratory Program 
Core Program Cooperative Agreement 

Data Quality Objective 
U.S. Department of Transportation 

U.S. Environmental Protection Agency 
Expanded Site Inspection 

Freedom of Information Act 
Feasibility Study 

Hazard Ranking System 
Health and Safety Plan 

International Air Transport Association 

New Mexico Environment Department 
National Priorities Ust 

Preliminary Assessment 
Photoionization Detector 
Potential Responsible Party 

Quality Assurance Program Plan 
Quality Assurance Project Plan 
Quality Assurance/Quality Control 

Remedial Investigation 

Sampling and Analysis Plan 
Superfund Amendment and Reauthorization Act 
Site Inspection 
Sample Management Office 
Standard Operating Procedure 
Sample Quantitation Umit 

To Be Determined 

voc Volatile Organic Compound 
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2.0 INTRODUCTION 

This Quality Assurance Program Plan (QAPP) states the Quality Assurance (QA) 
requirements applicable to the Superfund Section of the Groundwater Protection and 
Remediation Bureau of the New Mexico Environment Department. 

Activities shall be planned, implemented, and maintained as required by this QAPP. 

The Superfund Section provides the following services to the State and EPA Region VI: 

1. Management Assistance of National Priority Ust Sites 
2. Preliminary Assessments 
3. Site Inspections 
4. HRS Packages 
5. RIs/FSs 
6. Cost Accounting and Cost Recovery Documentation 
7. Community Relations 

The purpose of tills QAPP is to define and describe the policies, objectives, concepts, 
systems, procedures, and responsibilities that the Superfund Section shall use in its QA 
Program. The QA requirements and procedures defined in this plan shall be applicable 
to all tasks under the program. 

The following terms are defined for the purposes of this document: 

Qualitv Assurance (QA) is an integrated system of activities involving planning, quality 
conti-ol, quality assessment, reporting, and quality improvement to ensure tiiat a product 
or sen/ice meets defined standards of quality with a stated level of confidence. 

Qualitv Control (QC) is the routine application of operations and procedures for 
obtaining prescribed standards of performance in the monitoring and measurement 
process. 
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3.0 QUAUTY ASSURANCE POUCY STATEMENT 

The Superfund Section's commitment is to provide adequate resources necessary to 
ensure development and implementation of the QA Program by requesting these 
resources from the EPA as part of the budgeting process. 

The Superfund Section's goal Is to generate and produce high-quality data that are valid, 
complete, traceable, and defensible and to ensure that data quality objectives (DQOs) 
are met. It is the Superfund Section's responsibility to provide ttiis QAPP, along with 
appropriate implementing instructions, to all staff, tt is also tine responsibility of each 
person working in the Superfund Section to know and comply with the requirements and 
policies established by this QAPP. 

The intent of the QA Program is to implement applicable requirements and to verify that 
activities affecting quality are performed correctiy. Personnel shall have sufficient 
authority, access to work areas, and organizational freedom to identify quality-related 
problems; to recommend, initiate, or effect solutions through designated channels; and 
to verify implementation of the solutions to ensure that unsatisfactory conditions are 
corrected. Personnel shall have direct access to responsible management, at a level 
where the appropriate authority and organizational freedom, including sufficient 
independence from cost and schedule, can effect an appropriate action. 

The key elements of the Superfund Section's QA Program include the following: 

• The QA Program shall be designed and executed by personnel knowledgeable 
about QA practices. Periodic QA/QC training in each activity shall be provided 
for new and cun-ent staff. 

• Equipment affecting data quality or integrity shall be routinely inspected and 
maintained, as defined by Standard Operating Procedures (SOPs) or 
manufacturer's instructions. 

• An SOP document shall be developed and maintained to direct most routine 
activities performed by the Superfund Section. 

• Chain-of-custody procedures shall be maintained for all samples as described 
in the "NEIC Policies and Procedures Manual," May 1978, revised 1986 (EPA-
330/9-78-001-R). 

• All field and laboratory measurements and related information shall be 
documented in a clear and consistent manner. 

• Proper documentation and accounting shall be maintained for all expenses for 
the purpose of cost recovery. 
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• The intended use of the data and the associated acceptance criteria for data 
quality shall be determined before data collection efforts begin. 

• Reported data shall include, when appropriate, statements of precision, accuracy, 
representativeness, completeness, and comparability. 

• The QAPP will be reviewed at least annually and updated and revised as 
necessary. 

Upon approval by the EPA, this plan shall be used by all Superfund Section personnel 
and its contractors and subcontractors. 
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4.0 OUALITY ASSURANCE MANAGEMENT 

4.1 ORGANIZATION 

The QA Program shall be implemented at every management and technical level and by 
all Superfund Section staff to ensure that effective quality management is achieved. A 
Quali^ Assurance Officer will be appointed at a fijture date to assume QA 
responsibilities for the Superfund Section. Implementation of the (3APP requires that the 
entire staff be cognizant of the plans, goals, and procedures. 

The key management positions and their relationship with EPA Region VI personnel are 
shown in Exhibit 1. 

4.2 RESPONSIBILITIES 

4.2.1 Bureau Chief 

The Chief of the Groundwater Protection and Remediation Bureau is responsible for 
directing the planning, management, and implementation of environmental programs and 
activities for the Bureau. 

4.2.2 Program Manager 

The Superfund Section Program Manager coordinates the overall management of the 
Superfund Section, including the following tasks: 

• Communicates EPA and NMED policy to Superfund Section staff; 

• ensures that the Superfund Section's activities are consistent with the goals and 
objectives of the EPA's and the State's program requirements; 

• coordinates with Bureau Chief on NMED management, other NMED programs, 
and on site-specific and policy issues; 

• manages cost, schedules, and performance; 

• ensures the establishment, implementation, and support of the QA and Health 
ancf Safety Programs; and 

• performs personnel actions. 
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4.2.3 Technical Supervisors 

Technical Supervisors are responsible for: 

• Oversight of day-to-day operations, including planning, scheduling, and reporting 
of technical and related activities; 

• reviews all Superfund Section deliverables to EPA for technical content and 
composition; 

• delegates projects and tasks; 

• coordinates site-specific issues within program and bureau; 

• peer review of reports generated by other supervisors; 

• compliance with the Superfund Section's QA Plan; and 

• interaction with tiie Superfund Section Program Manager to resolve quality 
concerns. 

4.2.4 Project Manager 

The responsibilities of the Project Managers include the following: 

• Preparation of Woric Plans, Health and Safety Plans, and Technical Reports; 

• oversight of contractors, as appropriate; 

• compliance with the Superfund Section's QA Plan; 

• peer review of reports generated by otiier Project Managers; and 

• maintenance of field and laboratory equipment. 

4.2.5 Quality Assurance Officer 

The responsibilities of the QA Officer include the following: 

• Contact for all QA matters internally and externally (i.e. subcontractor and EPA 
Regional QA Officer); 

• liaison between the Superfund Section and the EPA's Regional Quality 
Assurance Officer and the CLP; 
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maintaining and initiating QA improvements; 

implementing corrective actions, peer review system, and document and 
information control for the Superfund Section; 

assisting Project Managers in the development of Work Plans; 

providing training, oversight, and QA guidance; 

verifying that personnel are qualified to conduct assigned work; and 

reporting to the Bureau Chief, if QA matters are not resolved within the 
Superfund Section. 

4.3 DOCUMENT AND INFORMATION CONTROL 

Document Control is required for each project so that hard copy documentation is 
included in the project files. The project files shall be cross-referenced with Cost 
Recovery files. 

The Superfund Section Document Control System shall require that: 

• All measurements, observations, and calculations be recorded in a clear and 
permanent manner at the time they are made; 

• document custody be maintained through appropriate records and signatures; 

• documentation be orderly and legible so that it can be easily interpreted by staff 
other than tiiose responsible for its generation; 

• all confidential site information shall be kept in separate files dearly labelled 
confidential. No confidential files shall be viewed by persons other than NMED 
personnel (i.e., persons making Freedom of Information Act (FOIA) requests); 

• records contain complete documentation of any departure from an SOP or work 
plan specifications, including authorizations for such departures; 

• corrections to documents be made by drawing a single line through the error, 
entering the correct information, initialing and dating the entry; and 

• all documents, including photographic and electronic records, be protected from 
loss, damage, misuse, or deteriorization. 
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Documents to be maintained include sample identification and chain-of-custody 
documents, logbooks, laboratory data, calculations, field data records, correspondence, 
notes, references, photographs, maps, drawings. Health and Safety Plans, training 
records, and technical reports. 

4.4 QUAUTY ASSURANCE PROGRAM ASSESSMENT 

The Superfund Section will continually review its (3A program for effectiveness. Periodic 
assessments will be conducted and an annual written report will be submitted to the 
EPA Region VI QA Officer. This QA report will include the following information: 

Status of or changes to the QA Program Plan; 

measures of data quality; 

significant (3A problems, corrective actions, and recommendations; 

results of performance or system audits; 

status of QA requirements for contracts and grants; and 

summary of QA training. 
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5.0 PERSONNEL QUAUFICATIONS AND TRAINING 

The success of the Superfund Section's QA Program depends upon the skills and job 
knowledge of the program personnel. Specific qualifications of the New Mexico 
Environment Department personnel are provided in the following sections. 

5.1 PROGRAM MANAGER QUAUFICATIONS 

The Program Manager plans, directs, implements, and evaluates programs having 
significant public agency and financial impact; supervises a staff of professional and 
clerical personnel; determines program goals and objectives; and prepares and 
implements operating procedures. 

The Program Manager must meet or exceed the following qualifications: 

• A Bachelor's Degree in any field plus five years of graduate education and/or 
experience in a physical or natural science, engineering, business or public 
administration including industrial relations and/or law, public or environmental 
health. 

• Extensive knowledge of the program areas to be managed. 

• Ability to direct the operation of a large professional and clerical staff and to 
establish program policy. 

5.2 GEOLOGIST III QUAUFICATIONS 

A Geologist III must meet or exceed the following qualifications: 

• A Bachelor's degree from an accredited college or university with a major in 
geology, geophysics, or a related geological field plus any combination of 
graduate education in the above fields and/or job-related geological experience 
equalling five years, three years of which must have been experience. 

• Considerable knowledge of principles and practices of geology, and of 
supervison. 

• Abifity to supen/ise and to express ideas clearly, both orally and in writing; to 
maintain effective relations with businessmen, government officials and the 
public. 
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5.3 ENVIRONMENTAL SPECIAUST QUAUFICATIONS 

An Environmental Specialist must meet or exceed the following qualifications: 

• A Bachelor's Degree from an accredited college or university including or 
supplemented by thirty semester hours in a natural, physical, environmental, 
computer, or dairy science; engineering, mathematics, statistics, radiological, or 
public health, and any combination of additional education or experience in an 
environmental field totaling six years, four years of which must have been in 
hazardous waste management. 

• In-depth knowledge of statistics, higher mathematics and physics, chemistry, 
and/or biology; of principles and research methods in a specialty (including 
environmental health microbiology, wildlife management, and epidemiology); of 
instrumentation; of the assessment of environmental problems; considerable 
knowledge of the techniques of program planning, evaluation, and training. 

• Ability to design and conduct complex research, investigation, and/or regulatory 
activities and draw conclusions from results; to communicate effectively, orally, 
and in writing; to act as expert consultant in specialty. 

5.4 QA OFFICER QUAUFICATIONS 

The QA Officer for the Superfund Section must meet or exceed the qualifications of an 
Environmental Scientist. 

5.5 ENVIRONMENTAL SCIENTIST QUAUFICATIONS 

An Environmental Scientist must meet or exceed the following qualifications: 

• A Bachelor's Degree from an accredited college or university including or 
supplemented by tiiirty semester hours in a natural, physical, environmental, 
computer, or dairy science; engineering, matiiematics, statistics, radiological, or 
public healtti, and any combination of additional education or experience in an 
environmental field totaling two years, one year of which must have been in 
hazardous waste management. 

• Good knowledge of higher mathematics and statistics; of environmental codes, 
standards, regulations, and enforcement procedures relating to specialty; of 
principles and research methods within field of specialization; of sampling survey, 
inspection, and investigative techniques; of scientific field and laboratory 
equipment and its calibration, maintenance, and use; of interpretation of 
laboratory results and principles. 
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Ability to accurately collect samples and conduct tests for evaluations; to 
effectively communicate orally and in writing; to conduct research in the area of 
specialization; to effectively operate and maintain highly sensitive instruments; 
to determine control measures in specialty; to provide consultation services to 
associates and the public. 

5.6 TRAINING 

On-the-job training is performed by the Superfund Section. This training consists of 
observing the task, performing the task with supervision, and performing the task without 
supen/ision, but with close scrutiny. The observation period will give the employee time 
to become familiar with task procedures, including equipment location, technical 
protocols, and documentation procedures. All employees shall be 40-hour OSHA 
tirained and will undergo an annual 8-hour Refresher Course to maintain OSHA 
Certification for working at hazardous waste sites. Employees will also receive an 8-hour 
OSHA Supervisor Training Course. Technical training will be provided to all employees 
as needed for specific needs. 

Documentation of training, including Health and Safety training, will be maintained in the 
Document Control System. 
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6.0 EQUIPMENT AND SERVICES 

The following subsections apply to all Superfund equipment, supplies, and services 
where quality or safety could be affected. 

6.1 EQUIPMENT 

General laboratory and field equipment must be present in sufficient quantity and 
condition and operationally consistent with their intended use to provide for the 
generation and processing of environmental data resulting in known and documented 
quality and integrity. 

All equipment used for monitoring, measuring, or testing must have an established 
calibration and preventative maintenance schedule. Calibration and maintenance shall 
be performed according to the manufacturer's guidelines. 

Permanent maintenance records for equipment, including detailed descriptions of 
adjustments made, parts replaced, etc., shall be kept in bound notebooks or logbooks. 
Each notebook entiy should be signed and dated. 

6.2 PROCURED ITEMS AND SERVICES 

The procurement of items and services shall be controlled to assure conformance with 
specified requirements of the State of New Mexico. The extent to which these controls 
are applied is dependent on the importance, complexity, and cost of the item or sen/ice. 

t 
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7.0 DATA GENERATION 

All data generated in the Superfund Section must be scientifically valid, defensible, 
comparable, and of known precision and accuracy. 

7.1 WORK PLANS AND TASK ACTIVITIES 

Work plans shall be prepared and site activities will be conducted using the following 
guidance as necessary: 

New Mexico Environmental Improvement Division, Monitoring Well Construction 
and Abandonment Policy, dated December 1989; 

"Guidance for Performing Preliminary Assessments under CERCLA," dated 
November 1991 (EPA/540/P-91/013); 

"Guidance for Performing Site Inspections under CERCLA," Interim version, dated 
November 1991; 

"A Compendium of Superfund Field Operations Methods," dated December 1987; 

"Hazard Ranking System, Final Rule," Federal Register, Vol. 55, No. 241. 
December 1990; 

"Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA," dated October 1988 (EPA/540/P-89/004); 

"User's Guide to Contract Laboratory Program," dated January 1991 (EPA/ 540/P-
91/002); and 

"Samplers Guide to the Contract Laboratory Program," dated December 1990 
(EPA/540/P-90/006). 

Quality Assurance Project Plans (QAPjPs) shall be prepared for conducting Remedial 
Investigation and Feasibility Studies (RI/FSs). The "Interim Guidelines and Specifications 
for Preparing Quality Assurance Project Plans," dated December 1980 QAMS-005/80, will 
be used in completing the QAPjPs. 

New guidance will be used accordingly as the existing versions are updated. 
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7.2 STANDARD OPERATING PROCEDURES 

Standard Operating Procedures (SOPs) describe standard operations, analyses, or 
actions where mechanics are thoroughly prescribed and documented and which is 
commonly accepted as the usual or normal method for performing certain routine or 
repetitive tasks. 

SOPs shall be developed for most routine activities performed within the Superfund 
Section and shall be made available to all relevant staff. The SOPs shall be detailed 
documents describing the procedures in a stepwise manner and will be contained in one 
bound document. The SOPs shall include all field activities, QC activities, equipment 
maintenance, documentation, sample custody and handling procedures, sample 
transportation, replicate sampling, etc. 

SOPs shall be revised as needed. 

• 
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8.0 DATA PROCESSING 

Precautions shall be taken by the Superfund Section to ensure that data collection, 
validation, storage, transfer, and reduction will be performed in a manner to prevent 
errors or loss of information. 

8.1 DATA COLLECTION 

All field data shall be recorded by field personnel in bound logbooks for each site. 
Pages will be consecutively numbered. Data initially collecrted shall be converted to 
standard reporting units and recorded in standard formats. Data shall be reviewed by 
the site Project Manager for tiransiation or transcription errors. An example of a Logbook 
Checklist is included in Appendix A. 

Laboratory data shall be generated under the USEPA's Contract Laboratory Program 
(CLP). Field samples will be collected and shipped to various laboratories which 
participate in the program. Chain-of-custody and CLP documentation are stiictiy 
maintained as an integral part of the CLP system. 

The CLP laboratory carries out requested analyses adhering to strict procedural and 
documentation requirements which are specified in the USEPA CLP Statement of Work 
(SOW) for Organic /Analysis Multimedia, Multi-concentration, the USEPA CLP SOW for 
Inorganic /Analysis Multimedia, Multi-concentration, and tiie USEPA CLP SOW for 
Organics Multimedia, High Concentration. These documents are used by CLP 
laboratories throughout the U.S. to maintain a high degree of comparability, to enforce 
documentation requirements and to obtain data which are technically valid, legally 
defensible and of known quality. 

Procedures specified in ttiese documents are used to analyze Routine Analytical 
Services (RAS) samples, for two specific lists of common pollutants: the Target 
Compound Ust (TCL) for organic analyses and tiie Target Analyte Ust (TAL) for 
inorganic analyses. 

Analyses not covered under the RAS SOW are analyzed through the CLP system under 
Special Analytical Services (SAS) requests. In the SAS analysis, documentation, 
quantitation limits, laboratory procedures, analytical methods and QA/QC requirements 
are specified by tiie Project Manager in conjunction with EPA CLP technical personnel. 
SAS requests are used to handle samples of difficult matrices, high hazard samples, 
special quantitation limits, and analytes not on the TCL or TAL The analytical methods 
most commonly used by the Superfund Section are included in Appendix B. 
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8.2 VAUDATION 

Data validation is the process whereby data are determined to be of acceptable or 
unacceptable quality based on a set of predefined criteria. These criteria depend upon 
the type(s) of data involved and the purpose for which the data are collected. 

Field data will be validated by the Technical Supervisor, who will review field reports for 
completeness. In addition, random checks of sampling and field conditions will be made 
to confirm the recorded observations. 

All laboratory data generated through the CLP shall be validated by tiie Superfund 
Section and/or by contractors attached to the CLP system. Superfund Section 
personnel shall review the data validated to ensure that it is of adequate quality and is 
technically appropriate. All other laboratory data shall be validated by the NMED Project 
Manager according to the Functional Guidelines for Data Review (Appendix C). 

The Functional Guidelines are designed to offer guidance on EPA CLP analytical data 
evaluation and review. Definitive performance criteria are included for some areas of 
data review, while in other more subjective areas, general guidance is provided. Both 
are designed to assist an experienced reviewer in the technical review of CLP data. 

Specific areas of data review covered in the Functional Guidelines include: holding 
times, GC/MS performance, instrument calibrations, blanks, surrogates, mati'bc spikes, 
quantitation limits, internal standards, laboratory control samples, performance 
evaulation standards, system performance and overall assessment of data. 

Using the Functional Guidelines in conjunction with CLP SOW documents, an 
experienced reviewer can qualify, accept or reject any or all portions of a CLP data 
package. The Functional Guidelines may also be used on a comparative basis for data 
generated outside of the CLP program. 

All deliverables shall undergo both editorial and peer reviews to ensure that all work 
products are of sufficient quality in terms of technical content and composition. The 
Program Manager shall perform a final review before submitting the work to the EPA. 

A review shall include the following: 

Spelling, punctuation, and grammar, 
technical accuracy, 
accuracy of ti'anscription, 
format correctness; and 
fulfillment of intended purpose. 
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8.3 DATA STORAGE 

All data shall be permanently stored in central files in the Superfund Section, which may 
be accessed by all NMED personnel. Public access to the files may be attained through 
FOIA request, however, the public may not remove the files from the building and shall 
not have access to confidential files within the project files. 

8.4 REDUCTION 

Data reduction is defined as those activities involving conversion of raw data to 
reportable units, transfer of data between recording media, and computation of summary 
statistics, standard erors, confidence intervals, tests of hypotheses relative to the 
parameters, and model validation. Statistically acceptable data analysis procedures will 
be implemented for all data reduction steps. 

Field technical data collected during field activities can be characterized as either 
objective or subjective data. Objective data include all direct measurements, such as 
field screening, field analyses, and water level measurements. Subjective data include 
descriptions and observations. 

As described in Section 8.1, all field data will be recorded in bound logbooks. For 
example, during drilling activities, the field team leader supervising the rig will maintain 
a chronological log of drilling activities, a vertical descriptive log of lithologies 
encountered, and other pertinent drilling information. At the completion of a task, copies 
of all field logs will be tumed in to the Project Manager. After the data are reviewed, the 
data will be reduced to tabular form, wherever possible, to be included in the written 
report. 
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9.0 DATA QUAUTY ASSESSMENT 

The quality of measurement data generated and processed during field activities and 
during laboratory analysis shall be assessed for precision, accuracy, representativeness, 
comparability, and completeness. Precision, accuracy, and completeness are means 
of evaluating the consistency and validity of generated data. 

9.1 PRECISION 

Precision in the field is determined by replicate measurements (i.e., water conductivity 
measurements). Laboratory precision is determined by replicate analyses performed on 
each sample matrix. For organic parameters, mati'bc spike and matrix spike duplicate 
samples are analyzed. For inorganic parameters, sample duplicates are analyzed. 
Analytical precision will be calculated and reported by the laboratory fo/ every data set. 

The Superfund Section personnel will calculate field duplicate sample precision during 
the data validation process, given these samples are submitted blind to the laboratory. 

Replicate samples data shall be within predetermined acceptance limits. 

9.2 ACCURACY 

/Analytical accuracy Is determined by the analysis of spiked samples and is normally 
reflected in the percent recovery of these spikes according to the following formula: 

% Recovery = (Spiked sample result • sample result)/spike added xlOO 

Accuracy is assessed from measurements of spikes of known reference materials. 
Accuracy acceptance limits, fi'equency of measurements and the required reference 
materials shall be specified as part of the Data Quality Objectives (DQO). Analytical 
accuracy will be calculated and reported by the laboratory for every data set. 

The measure of accuracy in the field is more difficult to demonstrate or to quantify. One 
aspect of sampling accuracy which may be demonstrated is that contamination reported 
in field samples is due to pollutants in the sample and not from other sources. Blanks 
are collected for this, purpose at various stages in the sampling and analysis of 
environmental samples. Contaminant free blanks show that any pollutants detected in 
environmental samples are atti'ibutable to the samples themselves, rather than 
equipment or techniques of the sampling or analysis team. Conversely, quantification 
of contamination found in blanks enables the site Project Managers to atti'ibute this 
contamination to specific sources. Ideally blanks show that sampling equipment, sample 
containers, presen/atives, transportation of samples and sampling and laboratory 
techniques do not introduce pollutants into the field samples. 
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Trip blanks are deionized, contaminant free water collected in the same manner, with the 
same containers and subjected to the same preservation, transportation, storage and 
analyses as the field samples. Contaminant free trip blanks show that containers, 
presen/atives and transportation and storage of samples did not introduce contamination 
to the field samples. 

Decontamination blanks are collected by rinsing deionized, contaminant free water over 
sampling equipment after decontamination and before sample collection. Contaminant 
firee decontamination blanks show that decontamination practices are sufficient and that 
pollutants were not introduced to the field samples by the sampling equipment. 

Laboratory method blanks are similar to other blanks but are collected and analyzed by 
the laboratory along with the field samples. Samples of contaminant fi-ee water, oil or 
solid (depending on tiie matrix of the field samples) are subjected to the same 
preparation and analysis procedures as the field samples. Contaminant free laboratory 
method blanks show that pollutants were not introduced by the laboratory procedures. 

Collection and analysis of the various blanks during the sampling program enables the 
Project Manager to attribute systematic contamination to some or all field samples to a 
specific source. Contaminant free blanks ensure that the analysis of field samples gives 
an accurate arid defensible representation of fleld conditions. 

9.3 COMPLETENESS 

Completeness is defined as achieving a sufficient percentage of valid measurements. 
(See Section 9.6 for Data Quality Objectives.) 

9.4 REPRESENTATIVENESS 

Data obtained during site investigations must characterize the site conditions. Obtaining 
represeniative data requires strict adherence to ttie procedures for sample collection and 
analysis, which are included in the SOP manual. The details on the types, locations, 
and number of samples to be collected will be listed in the individual sampling work plan 
for each inspection. The following will serve as guidelines for ensuring representativeness 
of the samples: 

• Where sample composition may vary with location (e.g., in sampling from soil or 
frorh waste treatment piles), a sufficient number of samples will be collected so 
that the identity and concentration of contaminants can be adequately 
characterized. 

• Where sample composition may vary with time (e.g., in sampling of groundwater, 
surface water, or process streams), samples will be collected over a sufficient 
period of time so that the variation with time can be described. 
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• Composite samples may be collected to represent the average of several 
individual samples. Project objectives will determine the choice of individual 
samples or composite samples. 

9.5 COMPARABILITY 

Methods shall be standardized, reporting units shall be consistent, and data format shall 
be standardized so that data can be compared to other data sets. 

9.6 DATA QUAUTY OBJECTIVES 

Data Quality Objectives (DQOs) for data collection activities describe the uncertainty that 
a decision maker is willing to accept in results derived from environmental data. This 
uncertainty is used to specify the quality of the measurement data required, usually in 
terms of precision, bias, representativeness, comparability, and completeness. The 
DQOs shall be defined and approved by Superfund Section Project Managers prior to 
the initiation of the field and laboratory work. Guidance documents which may be used 
for determination of DQOs include tiie following: 

• "Data Quality Objectives for Remedial Response Activities," dated March 1987 
(EPA/540/G-87/004) and 

• "Data Quality Objectives for Remedial Response Activities - Development 
Process," dated March 1987 (EPA/540/G-87/003). 
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10.0 CORRECTIVE ACTION SYSTEM 

Corrective action procedures provide an effective method for identifying and correcting 
deficiencies that are adverse to quality. Responsibility for identification of conditions 
adverse to quality is at all levels. 

The requirements of the Superfund Section's effecrtive corrective action program are to: 

• Promptly investigate conditions that adversely affect quality to determine cause 
and initiate corrective action to prevent recurrence. 

• Document and report the cause and corrective action taken to eliminate the 
adverse problems to the appropriate management levels. 

Problems identified shall be resolved at the lowest management level. Superfund 
Section personnel shall be able to identify and correct out-of-control conditions. 
Personnel shall document the problem and the corrective action taken. Project 
Managers will report problems to their supen/isors and the QA Officer. If the problem 
remains, or cannot be solved, the QA Officer will report to the Program Manager. If the 
problem still persists, the Program Manager will confer with the Bureau Chief. The QA 
Officer will report directly to the Bureau Chief if QA matters are not resolved within the 
Superfund Section. The problem and resolution shall be reported to the QA Officer as 
well as the Program Manager. 
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11.0 IMPLEMENTATION REQUIREMENTS AND SCHEDULE 

Designation of QA Officer TBD 

QAPP (Draft) for NMED-Superfund Section Review June 18, 1992 

QAPP (Final) August 27, 1992 

QAPP to EPA, Region VI TBD 

Quality Assurance Program Implemented , 1992 
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APPENDIX A 

FIELD LOGBOOK CHECKUST 

Site Name: Author: 

Yes No 

Was the cover page complete (site name, CERCUS ID#, site address)? 

_ _ Is the date on the top of each page? 

_ _ Was arrival time documented? 

Is the objective of the site visit indicated? 

_ _ Were names of team members, their duties, and names of site 

representatives and other visitors recorded? 

Was an on-site safety meeting conducted and logged? 

_ _ Were current and changing weather conditions recorded? 

_ _ Were changes in the Work Plan and rationale for the changes recorded? 

_ Was equipment calibrated and logged? 

_ _ Were all serial numbers and EPA decal numbers recorded? 

_ _ Were all enti-ies recorded by time based on a 24 hour clock? 

__ Were on-site measurements recorded? 

_ _ Were field obsen/ations recorded? 

__ _ Were station numbers, locations and descriptions and samplers' names 
recorded? 

_ _ Were sample matrix and type (grab or composite) recorded? 



Yes No 
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Were preservatives used? 

Were tag numbers, Chain-of-Custody numbers, sample sticker numbers 
and air bill numbers recorded? 

Were bottie lot numbers and sampling equipment lot numbers recorded? 

Were the CLP laboratory names recorded? 

Were all conversations with site representatives and others recorded? 

Was a site sketch drawn? 

Were north arrow, scale and wind direction recorded? 

Were sample locations shown on a sketch(s)? 

Were photographs taken? 

Were the photographer's name, the time, direction and rationale for the 
photo recorded? 

Were breaks and length, including lunch, recorded? 

Were telephone calls to the EPA, etc., recorded? 

Were logbook entries legibly recorded in black ink? 

Was each page of the logbook initialled at the bottom by the person 
recording the entry? 

Were entiles recorded by others initialled? 

Were corrections lined through and initialled? 

Was the last page of each day signed by the person recording the entry? 

If IDW was dnjmmed, were the drums labeled and recorded? 

Were telephone calls to SMO and related information recorded? 
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APPENDIX B 

SELECTED ANALYTICAL METHODS 

CLP Analytical Methoda 

Analvte 

TCL Volatile 

TCL Semivolatiles 

PCBs/pesticides 

TAL metals 

2,3,7.8 - TCDD 

Cyanide 

TCL Target Co 
CLP - Conti-act L 
SOW Statement 
TAL Target An) 

Analytical Protocol 

GC/MS - Purge & Trap 

GC/MS 

GC/EC - Dual Column 

ICP.AA 

GC/MS 

Spectrophotometric 

mpound Ust 
.aboratory Program 
of Woric (U.S. EPA) 

alyteUst 

Method 

EPA CLP SOW 
Organic Analysis* 

EPA CLP SOW 
Organic Analysis* 

EPA CLP SOW 
Organic /Analysis* 

EPA CLP SOW 
Inorganic Analysis'' 

EPA CLP SOW DIoxin 
Analysis^ 

EPA CLP SOW 
Inorganic Analysis'' 

* EPA. 1987b. "Contract Laboratory Program, Statement of Work for Organic Analysis, Multi-
Media, Multi-Concentration." U.S. Environmental Protection Agency. August 1990. 

^ EPA. 1987a. "Contract Laboratory Program, Statement of Work for Inorganic Analysis, Multi-
Media, Multi-Concentration." U.S. Environmental Protection Agency. July 1987. 

^ EPA. 1987. "Contract Laboratory Program, Statement of Woric for Dioxin Analysis, Multi-Media, 
Multi-Concentration." U.S. Environmental Protection Agency. August 1987. 
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In addition to the CLP methods, there are several non-CLP analyses that can be used by the 
Project Manager. These methods may be used for specific analytes not analyzed by the CLP 
method or provide lower detection limits for specific analytes. These methods can be used to 
prepare SAS requests for the CLP or at the Project Manager's descretion. 

NOHTCLP Analytical Methoda 

EPA. 1983. "Methods for Chemical Analysis of Water and Wastes." U.S. Environmental 
Protection Agency. 

Analvte 

Chloride 

Fluoride 

Nitrate 

Nitrite 

Sulfate 

Phosphate 

Carbonate 

Bicarbonate 

Calcium 

Magnesium 

Potasium 

Sodium 

TDS 

Chloride 

Fluoride 

Nitrate 

Sulfate 

Calcium 

EPA. 1986. Test Methods for Evaluating Solid Waste." Office of Solid Waste and Emergency 
Response, Washington, D.C, Volume 1 A, IB, 10, 2: Laboratory Manual Physical/Chemical 
Methods, SW-846, third edition. November 1986. 

Analvtical Protocol 

Ion Chromatography 

Ion Chromatography 

Ion Chromatography 

Ion Chromatography 

Ion Chromatography 

Ion Chromatography 

/Mkalinity Trtrimetric 

/Mkalinity Titi-imeUic 

/VA, direct aspiration 

AA, direct aspiration 

/\A, direct aspiration 

AA, direct aspiration 

Filterable residue 

Non-automated titrimetric 

Colorimetric with distillation 

Colorimetric 

Turbidimetric 

Titrimeti-ic, EDTA 

EPA Method 

300.0 

300.0 

300.0 

300.0 

300.0 

300.0 

2320B 

2320B 

215.1 

242.1 

^ . 1 

273.1 

160.1 

325.3 

340.1 

352.1 

375.4 

215.2 



Analvtea 

Halogenated Volatile 
Organics 

Aromatic Volatile Organics 

Phenols 

Phtiialate Etio ."•S 

Organochlorine Pesticides & 
PCBs 

Chlorinated Hydrocarbons 

Organophosphorus 
Pesticides 

Chlorinated Herbicides 

Volatile Organics 

Semi-volatile Organics 

Polynudear /Aromatic 
Hydrocarbons 

Analytical Protocol 

GC/MS - Purge & Trap 

GC/MS - Purge & Trap 

GC/MS 

GC/MS 

GC/EC 

GC/MS 

GC/EC 

GC/EC 

GC/MS - Purge & Trap 

GC/MS 

GC/MS 

40 Code of Federal Reoulations. 

Analyte 

TCLP 
Volatiles 

TCLP Semi
volatiles 

TCLP Metals 

TCLP 
Mercury 

Asbestos 

Analvtical 
Protocol 

GC/MS -
Purge & 
Trap 

GC/MS 

ICP 

Cold-vapor 

Polarized 
Ught 
Microscopy 

Method 

40 CFR, Chapter 268, 
Appendix 1 

40 CFR, Chapter 268, 
/Appendix 1 

40 CFR. Chapter 268. 
Appendix 1 

40 CFR, Chapter 268. 
Appendix 1 

40 CFR. Chapter 1. Part 763. 
Subpart F, Appendix A 
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EPA Method 

8010 

8020 

8040 

8060 

8080 

8120 

8140 

8150 

8240 

8270 

8310 

EPA Method 

8260 

8270 

7000 

245.1 

600/M4-82-020 
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APHA. 1985. "Standard Methods for the Examination of Water and Wastewater." /American 
Public Health Association. American Water Works Association, Water Pollution Control 
Federation, 16th edition. Washington, D.C. 



SAHPU COLLBCTIOH nOCSOOBSS 
OBGAMIC SICTIOM, CBSaZSTlY BORBAO 

SLD VOLUHB PRBSBR- HAZINUN TURN 
PROCBDURB 8ANPLB SANPLB VATION BOLDXNG AROUND GENERAL 
NUWBBR ANALYSIS NAHB CONTAINBR RBQUIRBD RBQUIRBD TIHB TIME NOTES REMARKS 

751 

753 

754 

755 

756 

758 

759 

7<0 

761 

762 

763 

765 

Aliphatictt B 
Bxtractable 

G 

Aliphatlcs, A P 
B«adsp«c« (seal-quantitative) 

Aroaatic and A 
Baloganatad Vurgaablaa 

Baaa/Mautral B 
Bxtractablaa 

B«a«/M«utral/ B 
Acid Bxtcactablos 

Chlorophanoxy B 
Acid Berbicidas 

Triasine Barbi- A 
cidaa 

Organocblocln* A 
Paatlcidcs a PCB'a 

Organophoapbat* A 
Paaticidas 

Safe Drinking A a B 
Hatar Paaticidos 

Pbanola B 
(Acid Bxtractablaa) 

Purg«ablo8« A 
Haas Spactroaater 

P 

G 

G 

G 

P 

P 

P 

P 4 G 

G 

P 

K,L 

K,L 

I*L 

K,L 

Q 

P 

P 

Q 

0 

0 

0 

R 

Q 

Q 

0 

P 

4 wka 

3 wka 

3 wka 

4 wka 

4 wka 

4 wka 

4 wka 

4 wka 

4 wka 

4 wka 

4 wka 

3 wka 

d 

a«b,c,d 

a«b,c,d 

b«d 

b«d 

b,d 

b,d 

b,d 

b,d 

b,d 

b,d 

a,b,c,d 



SLD VOLUME PRESER- MAXIMUM TURN 
PROCBDURB SAMPLE SAMPLE VATION IliOLDING AROUND GENERAL 
NUMBER ANALYSIS NAME CONTAINBR REQUIRED REQUIRED TIME TIME NOTES REMARKS 

766 Tribaloaatbane A P K,L p 3 wka a,b,c,d 

767 PCB'a in Oil A p None P 3 wka d 

774 . SDNA VOC'a-I A P C,L P 3 wka a,b,c,d 
<8 regulated coapounda 
plus 50 unragulatad coapounda) 

775 SDNA VOC's-IZ A P L P 3 wka a,b,c,d 
(BDB« DBCP) 

NOTE; 

With over eigbt aillion known organic coapounda, tbe above acreena will not elininate the 
posaibility of tbere being aoae unlooked for organic coapound in the saaple. If a specific 
coapound ia auspected and doea not fall under one of the above acreena, please check with the 
laboratory for aaapling procedurea, etc. 

rOOTMOTBS rOR ORGANIC CGLLBCTIOM PBOCBDORBSl 

A. 40 al Septua vial with teflon seal - cleaned and supplied by the laboratory. May require 
field blank prepared by the lab. 

B. Aaber, 1 liter or 1 qt glaaa container with teflon or aluainua foil aeal and screw cap lid. 
Cleaned and aupplied by the lab. 

C. Add two drops of Itl Bydrochloric Acid (supplied by lab). 

D. Undeterained or dependent on coapound to be analysed. 

P. 40 al saaples in duplicate. 

G. 800 al aaaple in duplicate collected in IL bottles. 

CD 
I 



D88CBIPTI0M OP OBCAMIC ANALYSES BY SLD MO. 

753 Aliphatic Beadspaces This test is a qualitative test to deteraine the ratio of light 
(aethane through pentane) hydrocarbona in water aaaples. Generally, anaerobic water caused 
by bacterial contaaination will have low levela of aethane; water contaainated by a natural 
gaa pipeline leak will bave high levela of aethane with aoae ethane present! water 
contaainated by natural gaa well will have high levela of aethane, ethane, propane, 
butanea, and pentaneai and water contaainated with gaaoline will have butanes and pentanes 
preaent. This analysis has no equivalent EPA procedure and ahould be used only to 
deteraine the probable source of hydrocarbon contaaination. 

754 Aroaatic aad Balogaaatad purgeables (Volatile Organic Coapounda - VOC's): This analysis 
will detect Aroaatic (bensene-xylenes) and 1-3 carbon halogenated (chlorine and broaine 
containing) coapounda. Xt will alao aee aoae oxygen containing coapounda like MTBE and 
ketonea. This is a purge and trap, gas chroaatographic aetbod utilising a photoionization 
detector (PZD) in series with a "Ball* electrolytic conductivity detector. This aethod is 
equivalent to BPA aethods 601 and 602, and ia useful in cases involving contaaination by 
solvents and/or gasoline. 

755 Base/Meutral Bxtractablass This analysis is a screening test for basic and neutral organic 
coapounda on tbe EPA Priority Pollutant list including coapounds froa the following 
classesx Polynudear aroaatic hydrocarbona, chlorinated hydrocarbons, phthalate esters, 
nitroaroaatica, nitrosaaines, haloethera, organochlorine pesticides, and polychlorinated 
biphenyla (PCB's). A tentative aass spec, identification will be aade of the ten largest 
unidentified coapounds detected. This analyaia involves a liquid-liquid extraction 
followed by GC/MS analysis. The procedure is equivalent to BPA Method 625. 

756 Baae/Meutral/Acid Bstractabless This analyaia includes phenols aa well as the coapound 
claaaes listed for aethod 755. The analysis involves liquid-liquid extractions followed by 
GC/MS analyaia. The procedure ia equivalent to BPA Method 0270. 

758 Cbloropbeaozy Acid Becbicidess Thia analyaia ia a acreening teat for chlorophenoxy acid 
herbicides and their derivatives. The analysis involves a liquid-liquid extraction, 
derivatisation, followed by gaa chroaatography with an electron capture detector. The 
procedure ia equivalent to BPA Method 515.1 

759 Tciasiae Becbicidess Screening analyaia for triasine herbicides. This procedure utilizes 
a liquid-liquid extraction followed by gas chroaatographic analysis using a thermionic 
detector specific for nitrogen containing coapounda. Thia procedure is equivalent to EPA 
Procedure 507. 

01 
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POOmOTBiS POB BBAVY MBTALS SAMPLE COLLECTION PROCBDORBS 

All water aaaplea for aetala analyaia ahould be collected in one-liter plastic cubitainers and 
preserved with nitric acid to a pB of 2 or leaa. Preservation will require 3-5 aL of 
concentrated acid per liter of water. Hater aaaplea will be digeated In the laboratory, and 
results will be reported aa total. 

The following is a list of eleaents for which analyaia by Atoaic Absorption Spectroaetry (AAS) 
aay be requeat^dt Al, Sb, Ba, Be, Bi, Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, Mo, Ni, Ag, Sr, Tl, v, 
and Zn. 

Detection liaita for the above depend on the eleaent requeated and the aatrix involved, but are 
usually about 0.005 ug/aL (ppa). 

Uraniua ia done by fluoroaetric analysis with a detection liait of O.OOS ug/aL (ppa). 

ICP analyaia ia an eaission spectroscopy aethod deteraining all of the following eleaents at a 
detection liait of about 0.1 ug/aL (ppa) each: Al, Ba, Be, B, Cd, Ca, Cr, Co,Cu, Fe, Pb, Hn, 
Mg, Mo, Ni, Si, Ag, sr, V, and Zn. 

For eleaenta that are not liated, please contact the Section Supervisor for availability, etc. 

Turn-around tiae is strongly dependent on saaple load and any special featurea of the saaple. 
Usually, saaples analysed by AAS are reported out in four weeka; ICP saaples are usually 
reported out in three weeka. PRIORITY SAMPLES can be proceased at added cost to the user. 

Analysis for any or all of tbe eleaenta listed aay be requested on a variety of envlronaental 
(soils, air filters, etc.) and biological (blood, serua, tissue, etc.) saaples. 

Please contact the Section Superviaor at (505) 841-2553 for any special arrangeaents or 
pertinent inforaation not given in this docuaent. 

OS 
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760 Pesticides, Organochlorine aad Polychlorinated Biphenyis (PCB's): This analysis screens 
for the aore coaaon Organochlorine Pesticides. This procedure utilizes a liquid-liquid 
extraction followed by gaa chroaatography with an electron capture detector. This 
procedure ia equivalent to BPA Method 505. 

761 Pesticides, Organopbospbatex This analyaia acreena for organophosphate pesticides. This 
procedure utilises a liquid-liquid extraction followed by gas chroaatography using a 
phosphorous specific detector. This procedure is equivalent to EPA Method 507. 

762 SDNA Pesti,cides aad Rerbicldess This analyaia acreena for all of the pesticides and 
herbicides specified by the Safe Drinking Hater Act (SDNA). It uses SLD Procedures 760 
and 761. 

765 Mass Spec. Pacgeablest This analysis acreena for volatile organic coapounds as listed 
under SLD-7S4 and 8LD-77S and in addition will detect aliphatic and other coapounds not 
detected by the PID and Ball detectors. This aethod is essentially the aaae as EPA Method 
624. Bowever, we do not currently perfora all of the quality control associated with EPA-
624. In aost cases, aaaplea are alao analysed by SLO-754 or SLD-774 with the associated 
QA/QC and the aaas apectroaeter analyaia ia perforaed to 1) look for volatile coapounds not 
detectable by the other detectora, and 2) to confira by aaaa apectroaetry the identity of 
volatile coapounds in the saaple. 

766 SDNA Total Tribaloaetbaaes: Thia analyaia acreena drinking water aaaplea froa the 
distribution systea for trihaloaethanea generated by the chlorination of water containing 
organic coapounda. Thia analysis is equivalent to EPA Method 501. The aethod utilizes 
purge and trap concentration followed by gas chroaatography with a Hall detector to detect 
halogenated coapounds. 

767 Polyeblociaated Blpbeayls (PCB's)s This analyaia ia deaigned to detect PCB's in saaples of 
oil and/or solids containing large percentagea of oila/bydrocarbona. The aethod is EPA 
Method Study 2ft. Tbe aethod involves extraction/dilution of the saaple, clean-up with 
sulfuric acid and analyaia by gaa chroaatography with an electron capture detector. 
Quantitation ia by coapariaon to the aoat siailar arochlor atandard. 

774 80HIA VOC's Is This analyaia acreena for the regulated VOC'a in drinking water plus 
approxlaately an additional 50 VOC'a. Theae aaaplea are to be collected at the well head 
before treataeat. fliia analysis uses BPA Method 502.2 The analysis utilizes concentration 
of the saaple by purge and trap followed uaing analyaia by gaa chroaatography with a PID 
and Ball detectora in aeriea. 
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775 80HA VOC'S lis This analyaia acreena for 1,2-dibroaoethene (EDS) and l,2-dibroao-3-
chloropropane (DBCP) in drinking water saaples. Theae aaaples are to be collected at the 
well head before treataeat. Thia analyaia uaea EPA Method 504. The analysis utilizes 
liquid-liquid extraction followed by analyaia by gaa chroaatography with an electron 
capture detector. A apeeific analyaia for these coapounds is needed because of the 
required low (0.02 ug/1) detection liait. 

776 Coaposite for 8LD-774s It is allowed, with EID peraiaaion, to coaposite up to S siailar 
wells to be analysed for VOC-l's. If coapositing is requested, the saaples will be 
coaposited in the laboratory and then analysed aa one aaaple by aethod SLD-774. if 
volatilea '(other than TBM'a) are detected, then the individual saaples will also be 
analysed at the aubaitter'a expense. 

777 Coaposite for 8LD-775s Zt is allowed, with BID peraiaaion, to coapoaite up to 5 aiailar 
.'Alia to be . analysed for VOC-II's. If coapositing is requested, the saaples will be 
coaposited ia tbe laboratory aad then analysed aa one aaaple by aethod SLD-77S. If ECB or 
DBCP are detected, then the individual expenae aaaples will also be analysed at the 
subaitter's expense. 

w 
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SAMPLE COLLECTION PR0CRDURB8 
BADIOCBBHISTRY, CBBHISTRY BORBAO 

SLD 
PROCEDURE 

NUMBER ANALYSIS NAME 

801 HATERS: 
NMHSR/SDWA 
Sequential 

VOLUME PRESER- MAXIMUM TURN 
SAMPLE SAMPLE VATION HOLDING AROUND GENERAL 
CONTAINER REQUIRED REQUIRED TIME TIME NOTES REMARKS 

4 L. B 3-6 wka D,E Consists 
of Proce
dures 
811, 
812, 
813 as 
required 
by NNHSR/ 
SDHA 

611 Gross Alpha 1 L. B 3 wks D.E Method of 
EPA 600/4-
75-008 

812 Ra-226 by Radon 
Eaanation 

2 L. B 5 wks D,E Method of 
EPA 600/4-
75-008 

813 Ra-228 by Actin-
iua Precipitation 

2 L. 8 wks D,E Method of 
EPA 600/4-
75-008 

841/842 

802 

814 

815 

Gaaaa Screen 

Sequential Uran-
iua-Radiua Decay Chain 

U-234/238 by 
Alpha Spectroacopy 

Th-230/232 by Alpha 
Spectroscopy 

A 

A 

A 

A 

4 L. 

4 L. 

4 L. 

4 L. 

3 wks 

B 

B 

D,E 

8 Wks D.E 

8 wks D,E ' 

8 wks J D,l 

ca 
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RADIOCBBMISTRY SECTION (continued) 

SLD 
PBOCEDURB 
NUMBER ANALYSIS NAHB 

SAMPLE 
CONTAINER 

816 Bi-210 for Pb-210 

VOLUHB PRBSER- MAXIHUH TURN 
SAHPLE VATION BOLDING AROUND GENERAL 
REQUIRED REQUIRED TIHB TIHE NOTES 

SOILS a SBDIHBMTSs 
813 Sequential Uran-

iua-Radiua Decay Chain 

814 U-234/238 by 
Alpha Spectroacopy 

815 Th-230/232 by 
Alpha Spectroacopy 

812 Ra-226 by radon 
eaanation 

816 Bi-210 for Pb-210 

AIR FILTERS: 
802 Sequential Uran

iua Decay Chaia 

OTBBB SPECIAL NBBDSt 

4 L. 

20 G 

20 G 

20 G 

20 G 

20 O 

B 

C 

c 

6 wka 0,E 
after Bi-210 
in growth 

8 wks 

8 wks 

8 wks 

8 wks 

8 wks 
after Bi-210 
in growth 

8 wks 

Contact Laboratory 
841-2574 

CD 
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FOOTMOTBS POB RADIOCBBHISTBY SAHPLB COLLECTION PROCBDORBS 

A. Plaatic Cubitainer. 

B. To pB<2 with BNOj, for which 5 al cone. BNO, ia routinely uaed. 

C. unapecified. 

D. All watar aaaples should be FREE of suspended or sediaentary aaterial unless they are 
specifically collected as "non-filtered* saaples. 

I 

E. All water aaaplea ahould be preaerved at the tiae of collection unless they are 
specifically collected aa a "filtered" saaple in which case they should be filtered ASAP 
and then iaaediately preaerved. 

P. Plastic bottle (wide aoutb) or jar auitable for aaintaining aaaple integrity during 
transport and handling. 

G. Packaging auitable to Maintain saaple integrity during tranaport and handling. 

B. 47aa Type A-B glaaa fiber filter, Gelaan 161631 or equal. 



SAMPLE COLLBCT?Cf« PBOCBDOBBS 
HATBB CHBHZ8TBT aMCf'^im, i:«iiniBTRY BOSBAO 

SLD 
PROCBDURB 
NUHBBR ANALYSIS NAHB 

14 

1 

2 

3 

4 

50 

38 

Acidity 

Alkaliaity 

Aaaoaia 

Biearboaate 

BOD (Biological 
Oxygen Oeaand) 

Boroa 

Broaide 

PRESER
VATION 
REQUIRED 

cool 4^ C 

cool 4® C 

cool 4^ C, 
BjSO^ to pH <2 

cool 4^ C 

cool 4** C 

none 

cool 4"* C 

HAXIHUH AROUND 
BOLDĵ NG 

days 

daya 

daya 

daya 

bra 

days 

26 daya 

TI 
1*£ 

5 

10 

45 

11 

Calciua 

Carboaate 

COD (Cheaical 
Oxygea Deaand) 

Chloride 

Color 

conductivity 

Corrosivity 

Cyanide 

nonei and 
BHO3 to pB<2 

cool 4** C 

B.SO. to pB<2, 
c8ol*4* C 

none 

cool 4^ C 

cool 4^ C 

cool 4^ C 

cool 4® C, 

7 dayai 
6 aoa. 

14 daya 

28 daya 

28 daya 

48 hra 

28 days 

14 daya 

14 days 

eks)' REMARKS 

D, 

E 

F 

E 

D 

D 

D 

P, 

E 

F 

B 

I 

D, 

E 

G 

• 

J 

NETBOD(s) 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 

EPA 
EPA 

EPA 
EPA 

EPA 

305.2 

310.1 

350.1 

310.1 

405.1 

212.3 

320.1 a 
300. 

215.2 a 
200.7 

310.1 

BAC8 a 
EPA 410.4 

BPA 

EPA 

EPA 

300 a ISB 

110.2 

120.1 

SM 203 

EPA 335.3 
NaOB to pB>12 

tjj 



HATER CHEMISTRY SECTION 
Page 2 

SLD 
PROCEDURE 
NUMBER 

13 

15 

37 

18 

20 

21 

22 

23 

24 

19 

ANALYSIS NAME 

Diaaolved 
Oxyge^ 

Fluoride 

Bardneas 

iodide 

Hagnesiua 

Nitrate plua 
Nitrite 

Nitrite 

Stack NOx (Oxides 
of Nitrogen) 

Odor 

Oil and Grease 

Orthophosphate 

pH 

PRESER
VATION ^ 
REQUIRED* 

none 

none 

none; and 
BNO3 to pB<2 

cool 4^ C 

none; and 
HNO3 to pB<2 

cool 4® C, 
BjSO^ to pB <2 

cool 4® C 

phone lab 

cool 4" C 

cool 4" C, 
5al BCl/Liter 

cool 4^ C, 
BjSO^ to pB <2 

none 

MAXIMUM 
HOLDING 
TIME" 

analyse 
iaaediately 

28 daya 

7 daya; and 
6 aoa. 

24 hra 

7 days; and 
6 aoa. 

28 daya 

46 hrs 

24 hrs 

24 hrs 

28 daya 

28 daya 

analyse 
iaaediately 

TURN 
AROUND 
TIME 
(weeks)^ 

4 

4 

4 

4 

4 

4 

4 

2 

4 

4 

4 

4 

REMARKS 

D,E,K 

F, G 

D 

P, G 

F, L 

B, K 

K 

F, L 

E 

METHOD(s) 

EPA 360.1 

EPA 340.2 
EPA 300. 

EPA 130.2 
EPA 200.7 

EPA 345.1 

EPA 130.2 
EPA 215.2 
EPA 200.7 

EPA 353.2 
EPA 300. 

EPA 353.2 
EPA 300. 

EPA 140.1 

EPA 413.1 

EPA 365.2 

EPA 150.1 

a 

a 

a 

a 

DO 
1 



HATER CBBHISTRY SECTION 
Page 3 

SLD 
PROCEDURE 
NUHBBR ANALYSIS NAHB 

39 

25 

17 

Phenolic8 

Potassiua 

PRESER
VATION ^ 
REQUIRED* 

4«C, cool 
Ig CuSO./Liter, 
BjPO^ td pB<4 

none; and 

»3 BNO, to pB<2 

Lithiua in Serua phone lab 

HAXIHUH 
BOLDING 
TIHE* 

24 hra 

7 days; and 
6 aoa. 

46 

26 

27 

28 

29 

16 

Reaidual 

Residue, 

Residue, 

•esiQue, 

Silica 

Sodlua 

Chlorine 

Settleable 

Total 

Volatile 

Stack Sulfur 
Dioxide 

Stack Particulants 

Sulfate 

Sulfide 

none 

cool 4^ C 

cool 4° C 

cool 4^ C 

cool 4® C 

none; and 
^BNOj to pB<2 

phone lab 

phone lab 

cool 4^ C 

cool 4® C 
add 4 al 2N Zinc 
acetate plua 
6N NaOH to pB>9 

analyse 
iaaediately 

48 hra 

7 daya 

7 daya 

28 daya 

7 daya; and 
6 aoa. 

24 hra 

24 hra 

28 days 

7 days 

TUBN 
AROUND 
HE 
eeks)' 

F, C 

D, E 

D, E 

REMARKS METHOD(S) 

D,F,K EPA 420.1 

SM322B « 
EPA 200.7 a 
ISE 

HACH 

D 

D 

D 

D 

F, G 

EPA 160.5 

EPA 160.3 

. EPA 160.4 

EPA 370.1 

SM325B a 
EPA 200.7 a 
ISE 

EPA 300. 

EPA 376.1 

DO 
I 



HATER CBBHISTRY SECTION 
Page 4 

SLD 
PROCEDURE 
NUHBBR 

30 

31 

32 

33 

ANALYSIS NAHB 

Sulfite 
1 

Surfactanta 
(HBAS) 

TDS (Total 
Dissolved Solids) 

TEN (Total 
Kjeldahl Nitrogen) 

TOC (Total 
Organic Carbon) 

PRESER
VATION , 
REQUIRED* 

none 

cool 4^ C 

cool 4® C 

cool 4® C, 
BjSO^ to pB <2 

cool 4^ C, 
BCI or B.SO. 
to pB <2' 

HAXIHUH 
BOLDING 
TIHE* 

analyse 
iaaediately 

40 hra. 

7 daya 

28 daya 

28 days 

AROUND 
TIHE 
(weeks)^ 

4 

4 

4 

4 

4 

REMARKS 

D 

F 

F. H 

NBTH0D(6) 

EPA 377.1 

EPA 425.1 

EPA 160.1 

EPA 351.2 

EPA 415.1 

34 

35 

36 

Total Phosphorus cool 4 C, 

TSS (Total 
Suspended Solids) 

Turbidity 

BjSO^ to pB <2 

cool 4° C 

cool 4" C 

28 daya 

7 daya 

48 hra. 

EPA 365.2 

EPA 160.2 

EPA 180.1 

a). The uaual aaaple container ia the polyethylene cubitainer. The usual saaple size is 1 
liter. A SDNA coaplete secondary requires 1 gallon saaple. 

b). Bolding tiae is the aaxiaua tiae that aaaplea aay be held before analysis. 

c). In general, the aaaple turnaround tiae dependa on laboratory workload and saaple priority. 

w 
I 
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D). Phone lab to schedule analysis (505) 841-2555. 

E). No headapace; saaple container auat be filled coapletely and aealed. 

F). In general, use 2al acid/liter aaaple for preaervation. 

G). Requires tWo saaples, one preserved and one unpreserved. 

B). If analyaia is not coapleted within 24 houra of aaaple collection, aaaple ahould be 
filtered through • 0.45 aicron filter. 

I). Corrosivity includes pB, alkalinity, calciua, TDS, and teaperature. 

J ) . Hhen residual chlorine is present, add 0.6 graas excess ascorbic acid per liter saaple. 
Hhen aulfide is present, the aaxiaua holding tiae is 24 hours. Optionally, all saaples aay 
be tested with lead acetate paper before the pB adjuataent in order to deteraine if sulfide 
is present. If sulfide is present, it can be reaoved by the addition of cadaiua nitrate 
powder until a negative apot teat ia obtained. The aaaple ia filtered and then NaOH is 
added to pB 12. 

K). Requirea glaaa container. 

L). An alternate procedure is BPA 300; then, the holdin«f tiae ia 48 hours and the saaple is 
preserved by cooling to 4 C. 

H). Protect froa sunlight and ataoapheric oxygen. 

a 



PRELIMINARY REVIEW 

In order to use this document effectively, the reviewer shouid have a general overvrew 
of the Case at hand. The exact number of samples, their assigned numbers, their matrix, and 
the number of laboratories involved in their analysis are essential information. Background 
information on the site is helpful but often chis information is very difficult to locate. The 
site project officer is the best source for answers or further direction. 

CCS is a source of a large quantity of summarized information. It can be used to alert 
the reviewer of problems in the Case or what may be sample-specific problems. This 
information may be utilized in data validation. If CCS is unavailable, those criteria affecting 
data validity must be addressed by the data reviewer. 

Cases routinely have unique samples which require special attention by the reviewer. 
Field blanks, field duplicates, and performance audit samples need to t>e identified. The 
sampling records should provide: 

1. Project Officer for site 

2. Complete list of samples with notations on 

a) 

b) 

0 

d) 

e) 

0 

g) 

• 

sample matrix 

blanks* 

field duplicates* 

field spikes* 

QC audit sample* 

shipping dates 

labs involved 

If applicable 

The chain-of-custody record includes sample descriptions and date of sampling. 
Although sampling date is not addressed by contract requirements, the reviewer must take 
into account lag time between sampling and shipping while assessing sample holding times. 

INORGANICS PROCEDURE 

The requirements to be checked in validation are listed below. ('CCS' indicates that 
the contractual requirements for these items will also t>e checked by CCS; CCS requirements 
are not always the same as the data review criteria.) 

I. Holding Times (CCS - Lab holding times only) 
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II. Calibration 

o Initial (CCS). 

0 Initial and Continuing Calibration Verification (CCS) 

III. Blanks (CCS) 

IV. ICP Interference Check Sample (CCS) 

V. Laboratory Control Sample (CCS) 

VI. Duplicate Sample (CCS) 

VII. Matrix Spike Sample (CCS) 

Vin. Furnace Atomic Absorption QC (CCS) 

IX. ICP Serial Dilution (CCS) 

X. Sample Result Verification (CCS - 10%) 

XI. Field Duplicates 

XII. Overall Assessment of Data for a Case 

I. HOLDING TIMES 

A. Objective 

The objective is to ascertain the validity of results based on the holding time of the 
sample from time of collection to time of analysis. 

Noty The holding time is Insed on the date of coUection, rather than verified time 
of sample receipt, and date of digestion/distillation. It is a technical evaluation rather 
than a contractual requirement. 

B. Criteria 

Technical reiuiremena for sample holding times have only been established for water 
matrices. The following holding time and preservation requirements were esublished 
under 40 CFR 136 (Clean Water Act) and are found in Volume 49, Number 209 of 
the Federal Register, page 43260, issued on October 26, 1984. 

METALS: 6 months; preserved to pH < 2 

MERCURY: 28 days; preserved to pH < 2 

CYANIDE: 14 days; preserved to pH > 12 
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C. Evaluation Procedure 

Actual holding times are established by comparing the sampling date on the EPA 
Sample Traffic Report with the dates of analysis found in the laboratory raw dntn 
(digestion logs and instrument run logs). Examine the digestion and/or distilLttion 
logs to determine if samples were preserved at the proper pH. 

Analyte Holding Time (Days) = Analysis Date - Sampling Date 

D. Action 

1. If 40 CFR 136 criteria for holding times and preservation are not met, qualify 
ail results > Instrument Detection Limit (IDL) as estimated (J) and results 
< IDL as estimated (UJ). 

2. If holding times are exceeded, the reviewer must use professional judgment to 
determine the reliability of the data and the effects of additioiul storage on 
the sample results. The expected bias would be low and the reviewer may 
determine that results < IDL are unusable (R). 

3. Due to limited information concerning holding times for soil samples, it is left 
to the discretion of the data reviewer whether to apply water holding time 
criteria to soil samples. If the data are qualified when water holding time 
criteria are applied to soil samples, it must be clearly documented in the 
review. 

II. CALIBRATtON 

A. Objective 

Compliance requirements for satisfactory instrument calibration are established to 
ensure that the instrument is capi^ble of producing acceptable quantitative data. 
Initial calibration demonstrates that the instrument is capable of acceptable 
performance at the beginning of the analysis run, and continuing calibration 
verification documents that the initial calibration is still valid. 

B. Criteria 

1. Initial Calibration 

Instrumena must be calibrated daily and each time the instrument is set up. 

a. ICP Analysis 

A blank and at least one standard must be used in establishing the 
analytical curve. 

b. Atomic Absorption Analysis (AA) 

1) A blank and at least three standards, one of which must be at the 
Contract Required Detection Limit (CRDL), must be used in 
establishing the analytical cur\e. 
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2) The correlation coefficient must be >0.995. 

Note: The correlation coefficient of 0.995 is a technical criierion 
and not contractual. 

c. Mercury Analysis 

1) A blank and at least four standards must be used in establishing 
the analytical curve. 

2) The correlation coefficient must be >0.995. 

d. Cyanide Analysis 

1) A blank and at least three standards must be used in establishing 
the analytical curve. 

2) A midrange standard must be distilled. 

3) A correlation coefficient >0.99S is required for photometric 
determination. 

2. Initial and Continuing Calibration Verification (ICV and CCV) 

a. Analysis results must fall within the control limits of 90 -110 percent 
Recovery (%R) of the true value for all analytes except mercury and 
cyanide. 

b. Analysb results for mercury must fall within the control limits of 80-
I20%R. 

c. Analysis results for cyanide must fall within the control limits of 85-
I1S%R. 

C. Evaluation Procedure 

1. Verify that the instrument was calibrated daily and each time the instrument 
was set up using the correct number of standards and blank. 

2. Verify that the correlation coefficient is 20-995 

3. Check the distillation log and verify that the midrange CN standard was 
distilled. 

4. Recalculate one or more of the ICV and CCV %R per type of analysis (ICP, 
GFAA, etc.) using the following equation and verify that the recalculated 
value agrees with the laboratory reported values on Form IIA. Due to possible 
rounding discrepancies, allow results to fall within 1% of the contract windows 
(e.g., 89-111%). 

% R . Eoimd X 100 
True 

Where, 

Found s concentration (in ug/L) of each analyte measured in the analysis of 
the ICV or CCV solution 
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True = concentration (in ug/L) of each analyte in the ICV or CCV source 

Action 

1. If the minimum number of standards as defined in section B were not used for 
initial calibration, or if the instrument was not calibrated daily and each time 
the instrument was set up, qualify the data as unusable (R). 

2. If the correlation coefficient is <0.995, qualify results > IDL as estimated (J), 
and results < IDL as estimated (UJ). 

Note: For critical samples, further evaluation of the calibration curve may be 
warranted to determine if qualification is necessary. 

If the midrange CN standard was not distilled, qualify all associated results as 
estimated (J). 

If the ICV or CCV %R falls outside the acceptance windows, use professional 
judgment to qualify all associated data. If possible, indicate the bias in the 
review. The following guidelines are recommended: 

a. If the ICV or CCV %R falls outside the acceptance windows but within 
the ranges of 73-89% or 111-123% (CN, 70-84% or 116-130%; Kg, 63-
79% or 121-133%), qualify results > IDL as estimated (J). 

b. If the ICV or CCV %R is within the range of 111-123% (CN. 116-130%; 
Hg, 121-133%), results < IDL are acceptable. 

c. If the ICV or CCV %R is 73-89% (CN, 70-84%; Hg, 65-79%). qualify 
results < IDL as estimated (UJ). 

d. If die ICV or CCV %R is <73%, (CN, <70%; Hg. <65%), qualify all 
positive results as unusable (R). 

e. If the ICV or CCV %R is >125%, (CN >I30%; Hg >I35%), qualify results 
> IDL as unusable (R); results < IDL are acceptable. 

III. BLASiKS 

Objective 

The assessment of blank analysis results is to determine the existence and magnitude 
of contamination problems. The criteria for evaluation of blanks applies to any blank 
associated with the samples. If problems with ao^ blank exist, all data associated with 
the Case must be carefully evaluated to determine whether or not there is an inherent 
variability in the data for the Case, or if the problem is an isolated occurrence not 
affecting other data. 

B. Criteria 

No contaminants should be in the blank(s). 
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Evaluation Procedures 

Review the results reported on the Blank Summary (Form III) as well as the raw data 
(ICP printouts, strip charts, printer tapes, bench sheets, etc.) for all blanks and verify 
that the results were accurately reported. 

Action 

Action in the case of unsuitable blank results depends on the circumstances and origin 
of the blank. Sample results > IDL but <5 times the amount in any blank should be 
qualified as (U). 

Any blank with a negative result whose absolute value is > IDL must be carefully 
evaluated to determine its effect on the sample data. 

No^e: The blank analyses may not involve the same weights, volumes, or dilution 
factora as the associated samples. In particular, soil sample results reported on Form I 
will not be on the same basis (units, dilution) as the calibration blank data reported on 
Form III. The reviewer may find it easier to work from the raw data when applying 
3X criteria to soil sample data/calibration b ank data. 

In insunces where more than one blank is associated with a given sample, 
qualification should be based upon a comparison with the associated blank having the 
highest concentration of a contaminant. The results must oflt be corrected by 
subtracting any blank value. 

IV. ICP INTERFERENCE CHECK SAMPLE flCS^ 

Objective 

The ICP Interference Check Sample verifies the contract laboratory's interelement and 
background correction factors. 

B. Criteria 

1. An ICS must be run at the beginning aad end of each sample analysis run (or 
a minimum of twice per 8 hour working shift, whichever is more frequent). 

2. Results for the ICS solution AB analysis must fail within the control limits of 
± 20% of the true value. 

Evaluation Procedure 

1. Recalculate from the raw data (ICP printout) one or more of the recoveries 
using the following equation (%R) and verify that the recalculated value agrees 
with the laboratory reported values on Form IV. 

ICS %R - Fownd Solution AB » loo 
True Solution AB 
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Where, 

Found Solution AB = concentration (in ug/L) of each analyte measured in 

the analysis of solution AB 

True Solution AB = concentration (in ug/L) of each analyte in solution AB 

2. Check ICS raw data for results with an absolute value > IDL for those analytes 
which are not present in the ICS solution. 

Action 

For samples with concentrations of Al, Ca, Fe, and Mg which are comparable 
to or greater than their respective levels in the Interference Check Sample: 

a. If the ICS recovery for an element is >120% and the sample results are 
< IDL, this data is acceptable for use. 

b. If the ICS recovery for an element is >I20% and the sample results are 
> IDL, qualify the affected data as estimated (J). 

c. If the ICS recovery for an element falls between 50 and 79% and the 
sample results are > IDL, qualify the affected data as estimated (J). 

d. If sample results are < IDL, and the ICS recovery for that analyte falls 
within the range of 50-79%, the possibility of false negatives may 
exist. Qualify the data for these samples as estimated (UJ). 

e. If ICS recovery results for an element fall <50%, qualify the affected 
data as unusable (R). 

Note: If possible, indicate the bias for the estimated results in the review. 

If results > IDL are observed for elements which are not present in the EPA 
provided ICS solution, the possibility of false positives exists. An evaluation 
of the associated sample data for the affected elemena should be made. For 
samples with comparable or higher leveb of interferena and with analyte 
concentredons that approximate those levels found in the ICS (false positives), 
qualify sample resula > IDL as estimated (J). 

If negative results are observed for elements that are not present in the EPA 
ICS solutions, and their absolute value is > IDL, the possibility of false 
negatives in the samples may exist. If the absolute value of the negative 
results is > IDL, an evaluation of the associated sample data should be made. 
For samples with comparable or higher levels of interferents, qualify results 
for the affected analytes < IDL as estimated (UJ). 

In general, the sample data can be accepted if the concentrations of Al, Ca, 
Fe and Mg in the sample are found to be less than or equal to their respective 
concentrations in the ICS. If these elements are present at concentrations 
greater than the level in the ICS, or other elements are present in the sample 
at >10 mg/L, the reviewer should investigate the possibility of other 
interference effects by using Table 2 given on page D-22 of the 7/87 SOW. 
These analyte concentration equivalents presented in the Table should be 
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considered only as estimated values, since the exact value of any analytical 
system is instrument specific. Therefore, estimate the concentration produced 
by an interfering element. If the estimate is >2X CRDL and also greater tinr. 
10% of the reported concentration of the affected element, qualify the 
affected results as estimated (J). 

V. LABORATORY CONTROL SAMPLE rLCS> 

A. Objective 

The laboratory control sample serves as a monitor of the overall performance of all 
steps in the analysis, including the sample preparation. 

B. Criteria 

1. All aqueous LCS results must fall within the control limits of 80-I20%R, 
except Sb and Ag which have no control limits. 

2. All solid LCS results must fall within the control limits established by the 
EPA. This information is available from EMSL/LV. 

C. Evaluation Procedure 

1. Review Form VII and verify that results fall within the control limits. 

2. Check the raw data (ICP printout, strip charts, bench sheets) to verify the 
reported recoveries on Form VII. Recalculate one or more of the recoveries 
(%R) using the following equation: 

LCS %R - L g Fownd X 100 
LCS True 

Where, 

LCS Found * concentration (in ug/L for aqueous;'mg/kg for solid) of each 
analyte measured in the analysis of LCS solution 

LCS True • concentration (in ug/L for aqueous; mg/kg for solid) of each 
analyte in the LCS source 

Action 

I. Aqueous LCS 

a. If the LCS recovery for any analyte falls within the range of 30 - 79% 
or >I20%, qualify results > IDL as estimated (J). 

b. If results are < IDL and the LCS recovery is greater than 120%, the 
data are acceptable. 

c. If results are < IDL and the LCS recovery falls within the range of 50-
79%, qualify the data for the affected analytes as estimated (UJ). 
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d. If LCS recovery results are <50%. qualify the data for these samples as 
unusable (R). 

2. Solid LCS 

a. If the solid LCS recovery for any analyte falls outside the EPA control 
limits, qualify all sample results > IDL as estimated (J). 

b. If the LCS results are higher than the control limits and the sample 
results are < IDL, the data are acceptable. 

c. If the LCS results are lower than the control limits, qualify all sample 
results < IDL as estimated (UJ). 

VI. DUPLICATE SAMPLE ANALYSIS 

A. Objective 

Duplicate analyses are indicators of laboratory precision based on each sample matrix. 

B. Criteria 

1. Samples identified as field blanks cannot be used for duplicate sample analysis. 

2. A control limit of ± 20% (35% for soil) for the Relative Percent Difference 
(RPD) shall be used for sample values >5X CRDL. 

3. A control limit of tCRDL (t2X CRDL for soil) shall be used for sample 
values <3X CRDL, including the case when only QO£ of the duplicate sample 
values is <3X CRDL. 

C. Evaluation Procedure 

1. Review Form VI and verify that results fall within the control limits. 

2. Check the raw data and recalculate one or more RPD using the following 
equation to verify that results have been correctiy reported on Form VI. 

RPD - 'S'Pj, , X 100 
(S+D)/2 

Where, 

S • Fint Sample Value (original) 
D • Second Sample Value (duplicate) 

3. Verify that the field blank was not used for duplicate analysis. 

Action 

1. If duplicate analysis results for a particular analyte fall outside the appropriate 
control windows, qualify the results for that iLulyie in all associated sanples 
of the same matrix as estimated (J). 
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2. If the field blank was used for duplicate analysis, all other QC data must be 
carefully checked and professional judgment exercised when evaluating the 
data. 

Note: This information must be included on the IRDA form. 

VII. MATRIX SPIKE SAMPLE ANALYSIS 

A. Objective 

The matrix spike sample analysis provides information about the effect of each sample 
matrix on the digestion and measurement methodology. 

B. Criteria 

1. Samples identified as field blanks cannot be used for spiked sample analysis. 

2. Spike recovery (%R) must be within the limits of 75-125%. However, spike 
recovery limits do not apply when sample concentration exceeds the spike 
concentration by a factor of 4 or more. 

C. Evaluation Procedure 

1. Review Form V and verify that results faU within the specified limits. 

2. Check raw data and recalculate one or more %R using the following equation 
to verify that resula were correctly reported on Form V. 

%R . fSSR-SR) X 100 
SA 

Where, 

SSR > Spiked Sample Result 
SR - Sample Result 
SA - Spike Added 

3. Verify that the field blank was not used for spike analysis. 

D. Action 

1. If the spike recovery is >I25% and the reported sample results are < IDL, the 
data is acceptable for use. 

2. If the spike recovery is >123% or <75% and the sample results are > IDL, 
qualify the data for these samples as estimated (J). 

3. If the spike recovery falls within the range of 30-74% and the sample results 
are < IDL, qualify the data for these samples as estimated (UJ). 

4. If spike recovery results fall <30% and the sample results are < IDL, qualify 
the data for these samples as unusable (R). 
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5. If the field blank was used for matrix spike analysis, all other QC data must 
be carefully checked and professional judgment exercised when evaluating the 
data. 

Note: This information must be included on the IRDA form. 

Note: If the matrix spike recovery does not meet criteria (except in Ag), a post 
digestion spike is required for all methods except furnace, but this data is not used to 
qualify sample results. However, this information must be included in the IRDA 
report. 

VIII. FURNACE ATOMIC ABSORPTION OC 

A. Objective 

Duplicate injectioiu and furnace post digestion spikes establish the precision and 
accuracy of the individual analytical determinations. 

B. Criteria 

1. For sample concentrations > CRDL, duplicate injections must agree within 
±20% Relative Standard Deviation (RSD), (or Coefficient of Variation (CV)), 
otherwise the sample must be rerun once (at least two additioiml injections). 

2. Spike recovery must be >85% and i l l 5 % . 

3. The Furnace Atomic Absorption Scheme must be followed as described in the 
7/87 SOW, p. E-l5. 

C. Evaluation Procedure 

1. Check raw data to verify that duplicate injections agree within ±20% RSD (or 
CV) for sample concentrations > CRDL. 

2. Review Furnace AA raw data to verify that the Furnace Atomic Absorption 
Scheme has been followed. 

D. Action 

1. If duplicate injections are outside the ±20% RSD (or CV) limia and the sample 
has not been rerun once as required, qualify the data as estimated (J). 

2. If the rerun sample results do not agree within ±20% RSD (or CV), qualify the 
data as estimated (J). 

3. If the post digestion spike recovery is <40%, qualify results > IDL as estimated 
(J). 

4. If the post digestion spike recovery is >10%, but <40%, qualify results < IDL 
as estimated (UJ). 

5. If the po<it digestion spike recovery is <10%, qualify results < IDL as unusable 
(R). 
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6. If sample absorbance is <50% of the post digestion spike absorbance then: 

a. If the furnace post digestion spike recovery is not within 85-115%. 
qualify the sample results > IDL as estimated (J). 

b. If the furnace post digestion spike recovery is not within 85-115%. 
qualify the sample results < IDL as estimated (UJ). 

7. If Method of Standard Additions (MSA) is required but has not been done, 
qualify the data as estimated (J). 

8. If any of the samples run by MSA have not been spiked at the appropriate 
levels, qualify the data as estimated (J). 

9. If the MSA correlation coefficient is <0.993, qualify the data as estimated (J). 

IX. ICP SERIAL DILUTION 

Objective 

The serial dilution determines whether significant physical or chemical interferences 
exist due to sample matrix. 

B. Criteria 

If the analyte concentration is sufficientiy high (concentration in the original sample 
is minimally a factor of 50 above the IDL), an analysis of a 5-fold dilution must 
agree within 10% Difference (%D) of the original results. 

C. Evaluation Procedures 

1. Check the raw data and recalculate the %D using the following equation to 
verify that the dilution analysis resula agree with results reported on Form IX. 

%D - 1 ^ X IOO 

Where. 

I m Initial Sample Result 
S > Serial Dilution Result (Instrument Reading x 3) 

2. Check the raw data for evidence of negative interference, i.e.. results of the 
diluted sample are significantly higher than the original sample. 

D. Action 

1. When criteria are not met. qualify the associated data as estimated (J). 

2. If evidence of negative interference is found, use professional judgment to 
qualify the data. 
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X. SAMPLE RESULT VERIFICATION 

A. Objective 

The objective is to ensure that the reported quantitation results are accurate. 

B. Criteria 

Analyte quantitation must be calculated according to the appropriate SOW. 

C. Evaluation Procedures 

The raw data should be examined to verify the correct calculation of sample results 
reported by the laboratory. Digestion and distillation logs, instrument printouts, strip 
charts, etc. should be compared to the reported sample results. 

1. Examine the raw data for any anomalies (i.e., baseline shifts, negative 
absorbances, omissions, legibility, etc.). 

2. Verify that there are no transcription or reduction errors (e.g., dilutions, 
percent solids, sample weights) on one or more samples. 

3. Verify that results fall within the linear range of the ICP (Form XIII) and 
within the calibrated range for the non-ICP parametera. 

4. Verify that sample results are >5X ICP IDL, if ICP analysis results are used 
for As, Tl, Se, or Pb. 

Note: When the laboratory provides both ICP and furnace results for an analyte in a 
sample and the concentration is > ICP IDL, the results can assist in identifying 
quantitation problems. 

D. Action 

If there are any discrepancies found, the laboratory may be contacted by the 
designated representative to obtain additional information that could resolve any 
differences. If a discrepancy remains unresolved, the reviewer may determine 
qualification of the data is warranted. 

XI. FIELD DUPLICATES 

A. Objective 

Field duplicate samples may be taken and analyzed as an indication of overall 
precision. These analyses measure both field and lab precision; therefore, the results 
may have more variability than lab duplicates which measure only lab performance. 
It is also expected that soil duplicate results will have a greater variance than water 
matrices due to difficulties associated with collecting identical field samples. 

B. Criteria 

There are no review criteria for field duplicate analyses comparability. 
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C. Evaluation Procedures 

Samples which are field duplicates should be identified using EPA Sample Traffic 
Reports or sample field sheets. The reviewer should compare the results reported for 
each sample and calculate the Relative Percent Difference (RPD), if appropriate. 

D. Action 

Any evaluation of the field duplicates should be provided with the reviewer's 
comments. 

XII. OVERALL ASSESSMENT OF DATA FOR A CA.SF 

It is appropriate for the data reviewer to make professional judgments and express 
concerns and comments on the validity of the overall data for a Case. This is particuiariy 
appropriate when there are several QC criteria out of specification. The additive nature of 
QC factors out of specification is difficult to assess in an objective manner, but the reviewer 
has a responsibility to inform tne user concerning data quality and data limitations in order to 
assist that user in avoiding inappropriate use rf the data, while not precluding any 
consideration of the data at all. If qualifien other than those used in this document are 
necessary to describe or qualify the data, it is necessary to thoroughly document/explain the 
additional qualifien used. The data reviewer would be greatiy assisted in this endeavor if the 
data quality objectives were provided. The cover form and supplementary documentation 
must be included with the review. 
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GLOSSARY A 

Data Qualifier Definitions 

For the purposes of this document the following code letters and associated definitions are 
provided. 

U - The material was analyzed for, but was not detected above the level of the 
associated value. The associated value is either the sample quantitation limit 
or the sample deteirtion limit. 

J - The associated value is an estimated quantity. 

R - The data are unusable. (Note: Analyte may or may hot be present.) 

UJ - The material was analyzed for, but was not detected. The associated value is 
an estimate and may be inaccurate or imprecise. 
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GLOSSARY B 

Additional Terms 

Associated Samples 

AA 

Calibration Curve 

Case 

CCB 

CCS 

CCV 

CLP 

CRDL 

CV 

DPO 

EMSL/LV 

Field Blank 

Any sample related to a particular QC analysis. 
For example: 

For ICV, all samples run under the same 
calibration curve. 

For duplicate RPD, all SDG samples 
digested/distilled of the same matrix. 

Atomic Absorption 

A plot of absorbance versus concentration of 
standards 

A finite, usually predetermined number of samples 
collected in a given time period for a particular site. 
A Case consists of one or more Sample Delivery 
Groups. 

Continuing Calibration Blank - a deionized water 
sample run every ten samples designed to detect any 
carryover contamination. 

Contract Compliance Screening - process in which 
SMO inspects analytical data for contractual 
compliance and provides EMSL/LV. laboratories, and 
the Regions with their findings. 

Continuing Calibration Verification - a standard run 
every ten samples designed to test instrument 
performance. 

Contract Laboratory Program 

Contract Required Detection Limit 

Coefficient of Variation 

Deputy Project Officer 

Environmental Monitoring System Laboratory/ 
Las Vegas (P.O. Box 15027. Las Vegas, 
Nevada 89114) 

Field blanks are intended to identify contaminants 
that may have been introduced in the field. 
Examples are trip blanks, travel blanks, 
rinsate blanks, and decontamination blanks. 
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Field Duplicate 

Holding Time 

ICB 

ICP 

ICS 

ICV 

Initial Calibration 

IRDA 

LCS 

MS 

MSA 

Post digestion Spike 

QAC 

RPD 

RSCC 

RSD 

Serial Dilution 

A duplicate sample generated in the field, not in the 
laboratory. 

The time from sample collection to laboratory 
analysis. 

Initial Calibration Blank - first blank standard run to 
confirm the calibration curve. 

Inductively Coupled Plasma 

Interference Check Sample 

Initial Calibration Verification - first standard run to 
confirm the calibration curve. 

The establishment of a calibration curve with 
the appropriate number of standards and 
concentration range. The calibration curve plots 
absorbance or emission versus concentration of 
standards. 

Inorganic Regional Data Assessment 

Laboratory Control Sample - supplied by EPA 

Matrix Spike - introduction of a known concentration 
of analyte into a sample to provide information about 
the effect of the sample matrix on the digestion and 
measurement methodology. 

Method of Standard Addition 

The addition of a known amount of standard after 
digestion. (Also identified as anaiytical spike, 
or spike, for furnace analyses.) 

Quality Assurance Coordinator 

Relative Percent Difference 

Regional Sample Control Center 

Relative Standard Deviation 

A sample run at a specific dilution to determine 
whether any significant chemical or physical 
interferences exist due to sample matrix effects. 
(ICP only) 
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INTRODUCTION 

This docuneat is designed to offer guidance on EPA Contraa Laboratory Program (CLF) analytical 
data evaluation aad review. In some applications it may be used as a Standard Operating Procedure (SOP). 
In other, tnore subjenive areas, only general guidance is offered due to the complexities and uniqueness of 
data relative to specific samples. Fbr example, areas where the application of specific SOPs are possible are 
primarily those ia which definitive performance criteria are established. These criteria are concerned with 
specifications that are not sample dependent: they specify performance requirements Uiat should Ailly be under 
a laboratory's control. These specific areas include blanks, calibration standards, performance evaluation 
standard materials, and instrament periormance checks (tuning). 

These Guidelines have been updated to include the tequireawaa la die Suiement of Work (SOW) 
for Organic Analysis Multi-Media Multi-Concentration (SOW OLMOl.O). gad die SOW for Low 
Concentration Water Organic Analysis (SOW OLCOl.O). To main ihat tha data rtvigw guidiSna that an unique 
IO tht Law Coneirmaon Waur SOW tre taaif idaafiad, that nquirmtam amd ^oeuUms an pnunud in itatics and 
containad within braekaa H j) thnughoiu tha documtni 

This update includes changes xo instrument performance cheda (formerly referred to as tuning) 
including changes to instrument performance checks and calibratk>n criteria as a result of the Response Faaor 
Workgroup. Minor revisions to die Data QuaUfier Definitions from the previous National Funaional 
GuideUnes are also included in Uiii documenL 

This document is intended to assist in the fflt'i^jgl review of analytical dau generated through the 
CLP. Determining contraa compUance is not the iaiended ob|ective of there gutdeUaes or the regfonal dau 
review process. The dau review process provides iafonaattoa oa analytical Umiunons of d a u based on 
specific quaUty control ( Q Q criteria. In order to provide laore specific useability sutetaents. the reviewer 
must have a complete uadersuading of the intended use of die data. For this reason, it is recommended that 
whenever possible the reviewer obtain usability issues from tbe user prior to reviewing the data. When this 
is not possible, the user should be eacoaraged to communicate any questioas to the reviewer. 

At times, there may be an urgent need to use dau which do not meet aU contraa requirements and ^ 
technical criteria. Use of these dau docs gQi constitute either a new requirement standard or (teU accepunce j 
of the data. Any decismn to utilize d a u for which peifonaaaoe criteria have aot beea met is strictly to 
bciUute the progress of projects requiring the availability of tbe data. A a m m a laboratory submitting dau 
which are out of specification may be required to reran samples or resubmit dau even if the previously 
submitted dau have been utiUzed due to ur |eat program needs; d a u whkh do not meet specified requirements 
are never fully acoepuble. The only eaoeptioa to tiiis requirement is ia the area of requirements for individual 
sample analysis; if the nature of tbe sanpte itself lioiiB the attaiBmeat of spedficattons. appropriate allowances 
must be made. The ovcrridiag coaoen of the Ageacy is to obtaia d a u which are technically vaUd and legally 
defensible. 

Appendix A is based oa the Multi-media Multi-oonceatniioa SOW and contains appropriate 
contraaual requireaKnts and equatioBi for verifying various cakMlations. Appendix B contains the 
correspondmg contraaual requireoiena and eqnatfoas from die Low Conoeatration Water SOW. Appropriate 
equations are presented for easy refereace and to allow the reviewer vo verify calculations as needed. 
Contraaual requirements are provkled to hoUute compaiisons with the technical requirements. For each 
anaiytical fraction. Appendix C contains a table oimpaiing contraaual requiremeais of the Multi-media. Multi-
concentration witii those of tiie Low Conoeainttoa Water SOWs. Appeadix D contains proposed guidance 
for Tenutively Identified Compounds (VOA and SV). and Appeadix E contains a glossary of commonly used 
terms. 
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The dau review should include comments that clearly identify the probletns associated with a Case 
or Sample Delivery Group and to sute the limiutions of the dau. Oocumenuuon should include the sample 
number, analytical method, extent of the problem, and assigned qualifiers. 

A dau review narrative generally accompanies the laboratory dau forwarded to the iatended dau 
recipient (client) or user to promote oommuiucation. A copy of the dau review narrative should be submitted 
to the CLP QuaUty Assurance Cooidinator (QAQ. die Regfonal CLP Technical Projea OCBoer (TPO) 
assigned oversight responsibiUty for the laboratory producing the data, and the Environmental Monitoring 
Systems Laboratory in Las Vegas. Nevada (EMSL-LV). 

It is the responsibiUty of the dau reviewer to notify the appropriate Regional CLP TPO concerning 
problems and deficienda with regard to laboratory data. If mere is aa urgent requirement, the TPO may be 
conuaed by ulephone tt> expedite corrective action. It is recnrnmeaded that aU items for TPO aaioti be 
presented at one time. 
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PRELIMINARY REVIEW 

In order u> use this document effectively, tiie reviewer shouM have a general overview of Uie sample 
delivery group (SDG) or case at haad. The exaa number of samples. Uieir assigned numbers, their matrix, 
and the number of laboratories involved in their analysis are essential information. Background intormauon 
on the site is helpful but often Uiis information may be difficult to locate. The site manager is the best source 
for answers to questions or further direaion. 

Contraa Compliance Screening (CCS) is a source of summarized information regarding contraa 
compUance. If avaUable. it can be used to alert the reviewer to problems in the SDG dau package. 

Sample cases (SDGs) routinely have unique samples which require special attention by the reviewer. 
These indude field blanks, field dupUcates. and petfonuaoe audit saaqiles which need to be identified. The 
sampling records should provide: 

1. Projea OCBoer for site. 

2. Complete Ust of samples with informatfon on: 

a. sample matrix. 
b. field blanks. 
c OeM duplicates. 
d. field spikes, 
e. QC audit samples, 
L shipping dates, aad 
g. laboratories involved. 

The chain-of-custody record iadudes sample descripticns and date(s) of sampUng. The reviewer must 
uke into account lag times betweea sampUng aad receipt for analysis whea assessing technical sample holding 
times. 

The laboratory^ SDG Namtive is another sooroe of geaeial iaforautiOB. Notable problems with 
matrices, insuflldent sample volume tor analysis or reaaalyils, samples received bi broken containers, and 
unusual events should be found in the SDG (Narrative. 

The SDG Namtive for the sample dau package must Uidude a Laboratory Certification Sutement 
(exaaty as suted.in the SOW), signed by the laboratory manager or his designee. Thb sutement authorizes 
the vaUdaifon aad release of the saaple dau results. In additloa. the labontoiy must also provide comments 
in Uie SDG oamitwe dcKrfbhif ia detail aay problems eaoouatered in processiag the samples in the dau 
package. 

For every dan pKkage, the reviewer must verify Uut the laboratory oeniflcstion sutement is present 
exactly suted as ia the SOW (Lc vertatim to Uie sutement ia die SOW), aad signed by the Laboratoiy 
Manager or daignee. Tbt reviewer must fiirther verify that the dau package is consistent with the 
laboratory's certified aamtive. Abo, the reviewer shoukl check Uie coBuneats provided in the narrative to 
determine if Uiey are snffldent to describe aad explain the associated problem. 
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DATA QUAUFIER DEFINTnONS 

The foUowing definitions provide brief explaaations of die aatnaal qnaUfien assigned to results in 
the dau review process. U die Regions choose to use additional qualifleis. a complete cxplaaation of Uiose 
qualifiers should aooompany the dau review. 

U The analyic was eaalyMd fbr, bat was aot above t te sample quantiution 

J The asalyfe was 
I of Ite analyte fat t te 

valae Is t te approxiaatt 

N Tte aaalysis indkatas t te 
mates 

eTaa to 

NJ Tte analysis of an Uentlfled* and 

U J Tte analyte was 
limit Is 

ta 

Haft. However, die 
» actnal limit of 

bl t te sample. 

Tte aiv n^eeied dne to in I te abl l l^ to analyn Uie 
ef I te analyte cannoc te 
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VGA 

VOLATILE DATA REVIEW 

••• DoM rtvitw guidtlina that an imitpia to data gmeraud througft tht Low Conemamon Wair SOW an eontaintd 
wiihtn braekea ll J) and wruten in italics. *"" 

The volatile dau requirements to be checked are Usted below 

I. Technical Holding Times (CCS • Contraaual holding times only) 

II. GC/MS Instrament Performance Check (CCS) 

III. Initial CaUbration (CCS) 

IV. Continuing CaUbration (CCS) 

V. BUnks 

VI. System Monitoring Compounds (Surrogate SpUtes) (CCS) 

VIL Maitit Spikes/Matrix Spike DupUcates 

VIII. Lahamorf Camel Sampla (CCS) 

IX Regioaal QuaUty Assurance and QuaUty Control 

X. Inieraal Standards (CCS) 

XI. Target Compound Identification 

XII. Compound Quantitation and Reported Contraa Required Quantiutfon Limits (CRQLs) 

XIIL Tenutively Identified Compounds 

XIV. System Perfonnaaoe 

XV. Overall Assessment of Dau 

NOTE: *CCS* indicates t te t the contractual requirements for these items wiU also be checked by CCS: 
CCS requirements are not always t te same as t t e dau review criteria. 
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VOA 

I. Tedinial Haldi- T l . ^ 

Review Items: Form I VGA (Fam ILCVJ. EPA Sample Traffic Report and/or chain-of-custody, 
raw dau. and SDG Narrative. 

Objective 

The objective is to ascertain the validity of resulu based on the hokling time of the sample from 
time of colleaion to time of analysis. 

Criteria 

Techiucal requirements for sample holding times have only been established for water matrices. 
The hoMug times for soUs (and other non-aqueous matrices such as sediments. oUy wastes, and 
sludge) are currently under investigation. Wten tte resaln are available they will be incorporated 
into the dau evaluatioo^rocess. Additionally, results of holdbq time studies wiU te incorporated 
into tte dau review criteria as Uie studies are conducted and approved. 

Tte hokliag time criteria for water samples, as suted in tte conent 40 CFR Pan 136 (dean 
Water Aa) is as foUows: 

For non-aromatic volatile compounds in cooled (@ 4*Q water samples, 
Uie maximum hokling time is 14 days from sample collection. 

Maximum holdhig times for pwgeable aromatic hydracvbons in cooled 
(® -̂ "C ± 2*Q. add-picserved (pH 2 or betow) water samples is 14 days 
from sample coUection. 

Water samples that have not been maintained at 4X C± 2*Q |Bd 
preserved to a pH of 2 or tekm shoukl te aaalyaed within 7 days from 
sample coUeciioa. If inaaffirimt ice is used to ship safflples, tte 

, laboratory ouy receive samples with no ice left in t te cooler. Under 
these drcumstanes. tiie temperature of tte samples may eneed 4*C 

It is fiirtter recommended ttet volatile compounds in properly prescfved non-aqueous samples te 
analyzed within 14 days of sample ooUectna. 

The contractnal w ^ " ' " " ' tekliag times, which dlflier (tam the technical maximum holding times. 
sute that water aad soil samples are to te aaatyzed wiihhi 10 days ftom tte vaUdaied time of 
sample leoeipt (VTSR) at die labontoiy. 

Evalnation 

Techniol holding times are estabUshed by comparing Uie sampUng dates on the EPA Sample 
Traffic Report with dates of analysis on Form I VGA [Form I LCVJ and tte raw data. Information 
contained in the complete SDG Ble (formerly called tte purge file) should also te considered in 
tte determination of holding times. Verify ttet tte analysis dates on tte Form Is and the raw 
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Technical Holding Times VGA 

data/SDG Oe are identical Examine the sample records to detennine if samples were preserved. 
If adequate documenution on sample preservation is not avaUable. oontaa t t e sampler. If the 
sampler cannot be cohtaaed. Uien it must te assumed that the samples are unpreserved. If there 
is no indication in t te SDG narrative or the sample records ttet there was a problem wiUi the 
samples (e.g.. umples aot tnainuined ® 4*C or containing headspace in t t e samples), then the 
integrity of samples can be assumed to te good. If it is indicated Uut Uiere were problems with 
the samples, then Uie integrity of Uie sample may have been compromised and professional 
judgement should te used to evaluate the effea of the problem on Uie sample results. 

Action 

If techitical hokUng times are exceeded, document in t te d a u review namtive ttet 
holding times were exceeded and qualify t t e sample resulu as foUows (also see Table I): 

a. If ttere is ao evidence t te t die samples were properly pieseived and the technical 
tokUng times etceeded 7 days, qualify positive results for aromatic compounds 
witii 'J* and sample quantiution Umiis witii "UJ". Use professional judgement to 
detennine if and how non-aromatic voUtte compounds should also te qualified. 

b. If Uie samples were properly preserved but Uie technical hoMing times exceeded 
14 days, qualify positive results with *J* and sample quantiutfon Umits with *UJ*. 

Table I. Qualificatton of Volatile Analytes Based on Technical HoldUig Times 

MATRDC 

Water 

Non-aqueous 

PRESERVED 

No 

Yes 

NoTfes 

> 7 DAYS 

All Aromatics* 

None 

Professmnal 
Judgement 

> 14 DAYS 

All Compounds 

AU Compounds 

ProfBSsfonal 
Judgement 

Reviewer shoukl use professfonal judgement to determine if d a u for 
addltioaal compounds require quallficatwn. 

If technical teldhig thnes are grossly exceeded (eg., by greater than two times the 
required time tor volatiles) eitter on t t e fint analysis or upon re-analysis, t t e reviewer 
must use professfonal judgement to determine t te reUabUiqr of t t e dau and the effects of 
additional storage on t t e sample results. SteuM die reviewer detenmee Uut qualification 
is necessary, non-detected voUitile target compounds may te qualified unusable (R). 
Positive results are considered approximates and are quaUfied with *J*. 
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Tcdinknl Holdh« Times VOA 

3. Dte to Ufflited uiformatfon ooncenung hokling times for non-aqueous samples, it is left to 
the discretion of t te dau reviewer to apply water holding times or other infomation ttet 
is available. 

4. Whenever possible, the reviewer shoukl comment on Uie effea of the holdUig time 
exceedance on t te resulting dau in t te dau review narrative. 

5. Whea contractnal and/or techitical hokling times are grossly exceeded, this should te 
noted for TPO action. 

6. The reviewer shoukl also te aware of tte scenario in which tte lateratory has exceeded 
the technical hoMing times, but mex contraaual tokUng times, hi this case, tte dau 
reviewer should notify tiu Regwnal TPO (wtere samples were coUected) and/or RSCC 
ttet shipment delays have occurred so that tte field problem can be corrected. The 
reviewer may pass this informatfon on to Uie Uitontoiy's TPO. but shouM explain ttet 
coatrsaaaUy dm latonfoty met die reqoiiemenis. 
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VOA 

n . CC/MS Inatnunent PetfacMMiea Cteck 

A. Review Items: Form V VGA [Femt V LCV}, BFB mass spectra and mass Usting. 

B. Objective 

Gas chromatograph/mass spectrometer (CC/MS) ustrament performance checks (formerly 
referred to as tuiung) are performed u> ensure mass resolutton. identification, and to some degree, 
sensitivity. These criteria are not sample specific Conformance is determined using sundard 
materials, therefore. Uiese criuria steuld te met in aU draunstances. 

C Criteria 

The analysis of Uie imtrument performance check solution must te performed at Uie teginning of 
each 12-hour period during which samples or standards are analyzed. The instrument 
performance chedc bromofluorobenzene (BFB) for volatile anafysis. must meet tte ion abundance 
criteria given tefow. 

m/i 

50 
75 
95 
96 
173 
174 
175 
176 
177 

ION ABUNDANCE CRfTERU 

&0-4aO%ofmA95 
3a0-66.0%ofu/k95 
Base peak. 100% relative abundance 
5.0-9.0% of m/k 95 
Less tiun 10% of mtt 174 
50.0- 120.0% of mA 95 
4.0 - 9.0% of mass 174 
93i)-101i)%ofmA174 
5.0-9.0% of mA 176 

NOTC: AU ton abundances mnst te oonnaUzed to m/z 93. tte nominal base peak, even though 
tte ton abuiulanoe of m/k 174 may te up to 120 percent ttet of mtt 95. 

Evaloation 

1. Compare Uie dau presented for each Instrument Peifbrmance Check (Form V VGA 
(Form VLCVJ) with each mass Usting submitted to ensure tte foUowing: 

a. Form V VGA /Form V LCVJ is present and completed fiv each 12-tour period 
during which samples were aaafyzed. 
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GC/MS laatmaent Perfocmaace Chcdi VGA 

b. I t e latoraiory has not made transcription errors tetween tte dau and the form. 
If ttere are major differences temveen tte mass Usting and the Form Vs. a more 
in-depth review of the dau is required. This nuy indude obuining and reviewing 
additional information from tiie lateratory. 

c. The appropriate numter of significant figures has been reponed (numter of 
significant figures given for each ion in the ion abundance criteru column) and 
ttet rounding is correct. 

d. Tte latentoiy has aot nude calculation errors. 

1 Verify from die raw dau (mass spectral Usting) ttet tiie mass assignment is correa and 
ttet the mass Usting is normalized to m/z %. 

3. Verify ttet the ion abundance criteria was met. Tte criuria for m/z 173.176. and 177 are 
caloUated by noimaUzing to die specified m/t, 

4. If possible, verify ttet spectra were generated using appropriau backgroond subtraction 
techniques. Since Uie BFB spearam is obtained from chromatographic peaks ttet should 
te flree from coelution problems, background subtnciton steutti te done in accordance 
with Uie foUowing procedure. Three scans (tte peak apex scan and tte scans immediately 
precedtof and foUowing Uie apex) are acquired and aversfed and background subtiaaion 
must te aooompUshed osiag a siagle scaa prior to tte dutioa of BFB. 

NOTE; AU instrament ooadlttons mnst te identical to tiuise used in tte sample analysis. 
Background subtiactfoa actions resulting in spectral distortfoas for Uie sole purpose of 
meeting tte contraa spedficattoas are contrary to die quaUty assurance objectives and are 
therefore unacceptable. 

Action 

1. If Uie labontoiy hat made minor mnsaiptton erron which do not significantly affect the 
data, tte dau reviewer steukl mate tte necessary correctfons on a copy of die form 

1 If Uu latentoiy has Ciiled to provkle tte correa forms or has made significant 
transcription or calcniattoa erron, Uie Regton's designated represenutive steukl conuct 
tte labontoiy aad raqoest corrected data. If tte iaformattoa is Mt avaUable. then the 
reviewer mast use profhutoaal judgement fo assess tte data. Tte lateniorys TPO 
shoolil te aoilllad. 

3. If mass aasignmeat ii in enor (such as m/z 96 is indicated as tte base peak rather tten 
m/z 9S), dassify att aaMidated dau as uausable (R). 

4. If ion abundance criteria are not meu professfonal judgement may te appUed to determine 
to wtet exteat t te dan may te utilized. GuideUna to akl in tte appUcatfon of 
professfonal judgement to this topic are discussed as foUows: 
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GC/MS Instrument Performance Check VGA 

Tte most important fKton to consider are Uie empirical resulu Uut are relatively 
insensitive to locatfon on tiie chromatographic profile and the type of instramenution. 
Therefore, t te critical ton abundance criteria for BFB are Uie m/z 9S/96. 174/175. 74/176. 
and 176/177 ratios. The relative abundances of m/z 50 and 75 are of lower importance. 

Decisions to use analytical dau assodated with BFB instrument performance checks not 
meeting contraa requirements shoukl te dearly noted on the dau review narrative. 

If Uie reviewer has reason to beUeve ttet Uistrument performance check criteru were 
achieved using teduiques other thaa those described ia ILD.4^ tbea additional 
informatfon on t te instrument performance checks shoukl te obtained. If the tedmiques 
employed are found to te at variance with t te contraa requirements. Uie performance and 
procedures of the lateratory may merit evaluatfon. Concerns or questions regarding 
lateratory performance steuld te noted for TPO acifon. For example, if Uie reviewer has 
reason to telieve ttet an inappropriau technique was uaed to obtain background 
subtractfon (such as badtgroute subtracting ftom t t e solvent fkont or from another region 
of Uie chromatognm rather than t te BFB peak), then this should te Mted for TPO 
actfon. 
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VGA 

m . Initial Cal lhf don 

\ . Review Items: Form VI VOA (Foim Vt LCVJ, quantiution reports, and chromaiqgrams. 

B. Objective 

Compliance requirements for satisfactory instrument caUbratton are esubUshed to ensure chat the 
instrument is capable of producing acoepuble quaUtative a t e quaatiutive dau for compounds on 
the voUtile target compound Ust (TCL). Initial caUbntfoa demonstntes t tet the instrament is 
capable of acoepuble performance in t t e beginning of t t e analytical ran and of producing a linear 
CaUbration curve. 

Criteria 

butial caUbntton standards oonuining both volaiifc target conponnds and system 
monitoring compounds are analyzed at concentrations of 10,20.50.100. and 200 ug/L at 
t t e beginning of each anaiytical sequence or as neoessaiy tf t t e continuing caUbration 
accepunce criuria are not mcL The initial calibiattoa (aad any assodated samples and 
blanks) must te analyzed within 12 teun of Uu associated hisininunt performance check. 

[For data guuiuud t h v u ^ t/m Lam QmeaamioH WdurSOW: tmHal eaStmien standards containing 
bodi volaiik lofu eampounds and ainogau me anafyxid at cenetaotaiom of I, I 5,10, and 25 u^L 
for nenJemma and 5, 10, 25, JA and 125 ugfL far teoM* m dm beginiing of each analytieal sequtnct 
ar as nteasarf ifdit cowmBiiwy eatibratieH acetptanu ehmia an net nm. The initial ealibmhon i and 
anv assoaattd sampla and Uaida) mutt b* atatfud within 12 hatn of tht aaoaattd BFB tuning 
ehtek.1 

1 Separate initial caUbraifons must te performed for water samples (or medium level soil 
samples) and for tow level soU samples. T t e caUbratton tor waur samples and medium 
level soil umples is performed with an anheated purge and t t e caUbration for low level 
sou samples is performed with a heated pnrge. 

3. Initial caUbratton standard Relative Response F a o o n (RRFi) tor aU volatUe urget 
compounds and system moaitoriag compoaads (sairogatn) must te greaur t ten or equal 
to 0.05. (Contractual initial caUbratton RRF criteru are Usted to Appendix A (Apptndix 
Bl) 

4. T t e Percent Relative Standard Devutton (%RSD) ftom t te iaitial caUbration must be 
lea thaa or equal to 30.0% tor aU compounds. 

Evalaadon 

1. Verify t te t t t e correa conoentntton of standards were used for t t e initial caUbration (i.e.. 
10. 20.50.100. and 200 ug/L for waur) . 

(Verify that tht coma coneavnaon of standads wtn latd for dit inidat eahbratioH (Lc I. 1 5. 10. 
and 25 ug/L for non-kneim aid 5, 10, 25, SO, and 125 ugfLferkaema).! 
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1 Verify Uut Ute correa initial caUbration was used for water and medium level soil samples 
( i c unhealed purge) and for low level soU samples (le.. heated purge). 

3. If any sample results were calculated using an initial caUbration, verify Uut the conea 
sundard (i.e.. the 50 ug/L standard) was used for calculating sample results and that the 
samples were analyzed within 12 hours of the assodated instrament performance check. 

[If any sampla nsults wan ealeulaied using an initial calibration, varify that tht coma standard (Le.. 
tht 5 uglL for Hon.kaona and 25 ugjL for kttona) war ustd for ealeulaang samplt results and that the 
sampla wan anafyztd within 12 houn ^ t h t aaociattd inatnuntnt ptrformanet ehack.1 

4. Evaluate the tiutial caUbration RRFs and RRF for aU voUtUe target compounds and 
system monitorug compounds (surrogates): 

a. Check and recalculate the RRFs and RRF for at least one volatile urget 
compound assodated with each murnal standard; verify ttet the recalculated 
value(s) agrees witii the lateratory reported value(s). 

b. Verify ttet for aU volatUe target compounds and sysum monitorug compounds 
(surrogates), the initial calibration RRFs are greaur than or equal to 0.05. 

NOTE: Because historical performance dau indicate poor response and/or erratic tetevior. Uie 
volatUe compounds in Table 2 have no contractual maxhnum %RSD criteria. 
ContraauaUy they must meet a minimum EIRE criterion of 0.01. however, for dau review 
purposes, tte 'greater than or equal u 0.05* criterion is applied to aU volatile compounds. 

Table 2. VolatUe Target Compounds Exhibitmg Poor Response 

Acetone 12-Diditoropropane 
2-Butanone 2-Hcxanone 
Carten disulfide MethytoM chtoride 
Chtoroethane 4-Metfayl-2-pentanone 
Chloromethate TotaenedB t 
L2-0ichtonediene (total) f U*OlchloroediaBe-d4t 
trttm.l,2'Diehlentditnt t l,2'Dibnn»'3<hleropropant t 
ciS'l,2'DiMorotditnt t 

I MnM mtdlBi Multf•concentration oidy 
tLow Coneantrautm Wattr only 

5. Evaluau tiie %RSD tor aU volatile urget compounds and system monitortog compounds 
(surrogates): 

a. Check and recalculate the %RSD for one or more volatUe target compound(s): 
verify Uut the recalculated value(s) agrees witii tiie lateratory reported value(s). 
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b. Verify ttet all volatile target compounds teve a %RSD of less than or equal vo 
30.0%. The contraaual criteria for an acoepuble initial caUbration spedfies ttet 
up to any 2 volatile target compounds may fau to meet mmiinuni RRF or 
maximum %RSD as long as they teve RRFs Uut are greaur than or equal to 
0.010. and %RSD of less tten or equal to 40.0%. Fbr dau review purposes, 
however, all compounds must te considered for qualification when the %RSD 
exceeds the ± 30.0% criurion. 

c If the %RSD is greater tiun 30.0%. Uien Uie reviewer should use professional 
judgement ?3 detennine the need to check tte pomis on t te curve for the cause 
of tte non-Unearity. This is checked by eliminating either the high point or the 
low potot and recalculattog tte %RSD. 

If erron are deteaed m the calculations of either tte RRFs or the %RSD. perform a 
more comprehensive recalculation. 

Action 

All volatUe target compounds, mduding t te 12 'poor performen' wiU te qualified usug 
the foUowug criteria: 

a. If Uie %RSD is greater than 30J0% and aU initial caUbnttoa RRFs greaur dun 
or equal fo 0.0S. qualify positive results with 'J', and ten-detected volatUe target 
compounds ustog prafnstonal judgement 

b. If any initial caUbntton RRF is less dun aOS. quaUfy posith« results Uut teve 
acoepubto mass spectral identification with 'J*, usmg professional judgement, and 
non-detected analytes as nausabte (R). 

At the reviewer's discretion, a more m-depth review to minimire the qualification of dau 
can te acoompUshed by considering die foUowug: 

a. If any of t te required volatUe compounds have a %RSD greaur Uian 30.0%. and 
if eUmiuting either t te high or t te low pout of t te caive does not restore the 
%RSD to less than or equal to 30.0%: 

L Qualify positive results for ttet compouiid(s) with T . 

U. QuaUfy non-detected vototile urget compounds based on professional 
judgemenL 

b. If tte high potot of the curve is outside of tiie Unearity criteria (eg. due to 
saranttoa): 

L No qualifiers are required for positive results to tte Unear ponion of the 
curve. 
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u. QuaUfy positive results outside of the Unear portion of the curve with a 
• J ' . 

iu. No quaUfien are needed volatile target compounds ttet were not 
detected. 

c. If the low end of the curve is outskle of the Unearity criteria: 

i. No quaUfien are required for positive results to the Unear portion of the 
curve. 

ii. Quaiuy low level positive results u tiie area of non-Unearity with 'J*. 

iii. Qualify non-deteaed volatUe target compounds based on professional 
judgement. 

3. If the lateratory has friled to provide adequau caUbratfon toformatton. the designated 
represenutive should oonua tte lateratory and request the neoessaiy information. If Uie 
information is not available, the reviewer must use professfonal judgonent to assess the 
data. 

4. Whenever possible, tte potential effects on tte dau dne to caUbratton criteria exceedance 
should te noted to the dau review narrative. 

5. If calibration criuria are grossly exceeded, titis shoukl te noted for TPO action. 
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IV. Cfturipn^^ Oitibration 

A. Review Items: Form VII VOA [Form VII LCV], quantiution reports, and chromatograms. 

B. Objective 

Compliance requirements for satisfaaory instrament caUbratton are esubUshed to ensure ttet the 
instrument is capable of produdng acceptable quaUutive and quantiutive data. Conttouug 
caUbration esubUshes tte 12-hour relative response facton on which tte quantiutions are based 
and checks satisfaaory performance of the instrument on a day-to-day basis. 

C. Criteria 

I. Conttouing caUbration standards oonuuting teth urget compounds and system 
monitoring compounds (surrogates) are analyzed at Uu beginntog of each 12-hour aiutysis 
period foltowtog the analysis of t te instrument peribrmanoe check and prior to the 
analysis of the method blaitit and samples. 

1 The oontinutog caUbntton RRF for volatUe target compounds and system monitortog 
compounds (surrogates) must te greater than or equal fo O.QS. 

3. The percent difference (%D) between t te initial caUbntton RRF' and tte continutog 
caUbntion RRF must te witiUn ± 25.0%. 

[For data guwmui throu^ tkt Low CumMuraiien Wattr SOW: Tlit ptnam d f̂trenee l%D) between 
tht initial calibration TIFF and dit condnuing eahbradon RRF mutt be widiin ± 30.0%. j 

Evalnation 

1. Verify ttet die conttoutog caUbntion was run at tiie required ftaqnency and ttet the 
conitoutog caUbntion was compared to tte correa initial caUbration. 

2. Evaluau the conttoutog caUbntton RRF for aU volatile target compounds and system 
monitortog compounds: 

a. Check and recalcnlau Uie conttoutog caUbratton RRF for at least one volatUe 
target conponnds assodated with each totenal standard; verify ttet tte 
recakalated value(s) agrees with tiu latentoiy reported value(s). 

b. Verify ttet afl vototile urget compounds and system monitoring compounds meet 
tte BLRF spedficattons. 

NOTE: Because historical performance dau todlcau poor response and/Or emtio behavior, the 
compounds Usted to Tabks 2 (Section IIL0.4) teve no contraaual maximum %D criteria. 
ContraauaUy they must meet a minimum RRF criterton of 0.01. however, tor dau review 
purposes, tte 'greater than or equal to 0.05" criterion Is applied to all volatUe compounds. 
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3. Evaluau the %D tetween toitial caUbration RRF and conttoutog calibration RRF for 
one or more compound(s). 

a. Check and recalculate the %D for one or more vototUe target oompound(s) 
assodated with each toternal standard; verify ttet the recalculated value(s) agrees 
with Uie lateratory reponed value(s). 

b. Verify ttet the %D is withto ± 25.0% for aU volatUe target compounds and 
system monitortog compounds. Nou those compoimds which have a %D outside 
Uie ± 25.0% criterton. The oontiacinal criterto for an acceptable conttouing 
caUbratton specifies that up to any 2 volatUe targa compounds may ful to meet 
minimum RRF or maximum %D as long as they have RRFs tiut are greater than 
or equal to 0.010. and %D of less than or equal to 40.0%. For dau review 
purposes, however. aU compounds must te considered for qualification when the 
%D exceeds the ± 25.0% criterion. 

4. If erron are detected to the calculations of either tte conttouing caUbration RRF or Uie 
%D. perform a more comprehensive recalculation. 

E. Action 

1. Tte reviewer stento use professfonal Judgemeat to detennine if U is necessary to quaUfy 
the dau for any vototUe urget compound. If quaUflcation of dau is required, it should te 
performed ustog tte foUowtog guideUnes: 

a. If the %D is outskte tte ± 25.0% criterion and tte conttoutog caUbration RRF is 
greaur than or equal to 0.05. qnaUfy positive results with 'J'. 

b. If Uie %D is outside Uie ± 25.0% criterion and tte conttouing caUbration RRF is 
greaur tiun or equal to 005. quaUfy non-detected votatite urget compounds with 
•ur. r 

c. If tte conttouing caUbration RRF is less than 0.05, quaUfy positive results Uut 
have accepiabte mass spectral identificattons with 'J* or use professtonal 
judgement 

d. If tiie continntog caUbration RRF is less Uian 0.05. quaUfy ten-detected volatile 
target compounds as unusable (R). 

1 If toe latonfoiy has' fitiled to provide adequate calibration infonnation, Uie designated 
represenutive steukl oontaa tte lateratory and request tte necessary infoimation. If the 
informatfon is not available, tte reviewer must use professtonal judgcament to assess tbe 
data. 

3. Whenever posstole, t te potential eflieas on tiu dau due to caUbratfon criterto exceedance 
should te noted to tte dau review narrative. 

4. If caUbration criteria are grossly exceeded, this should te noted for TPO action. 
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V. Btonks 

Review Items: Form I VGA [Form 1 LCV], Form IV VOA (Farm IV LCV], chromatograms. and 
quantiution reports. 

B. Objective 

The purpose of lateratory (or field) blaitic analysis is to determtoe the existence and magnitude of 
oontamtoatfon resulttog from lateratory (or fieto) activities. Tte criteria for evaluation of blanks 
apply to any blaitic assodated with tiie samples (eg., method blaitiB, instrument blanks, trip 
bUmks. and equipment blaitia). If probtems with gsx blank exist. aU assodated dau must te 
caref̂ Uy evaluated to deurmine whether or not there is an iitoerent variabUity to die dau. or if 
the problem is an isotated occurrence not affecttog other data. 

Criteria 

1. No contaminants should te found to tte blaitics. 

2. A method blaitic analysis must te performed after the caUbration standards and once for 
every l2-tour time period teginntog with the tojectton of BFB. 

3. The method blaak must te analyzed on each GC/MS system used to aaalyze samples for 
each type of analysis, Le., unhealed purge (water aad medium level soU) and heated purge 
(low level soU). 

4. An tostrument btonk shoukl te analyzed after any sampte ttet has saturated ions from a 
given compound fo check ttet tte btonk is free of interference and tte system is not 
contaminated. 

[5. For data gintrattd dvougfi dit Lot* Coneaaradan Waur SOW: A sungi blank must be prepand upon 
rtciipi of dlt first sampla firom an SDG, and stand with sanpla undl analyiis. Tht storage blank miut 
ba anafyitd onet per SDG.] 

Evaluation 

1. Review tte resitia of aU assodated bUmks on t te forms and raw dau (chromatograms and 
quantiutton repons) fo evaluau tte presence of urget aad aoa-target compounds to the 
btoalB. 

1 Verify Uut a methodblaak aaalysis has been reported per matrfz, per concentration level. 
for each I2-hpnr tine poiod on each GOMS system used fo analyze volatUe samples. 
Tte reviewer caa use tiw Method Blank Summary (Form IV VOA [Form IV LCVJ) to 
identify tte samples assodated with each method blank. 

3. Verify Uut tte instrament blank analysis has b e n performed foUowing any sample 
analysis where a urget analyte(s) is reported at high conoentfation(s). 
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[4. Venft dm a ttera^ blank has btm analyitd and inebidtd widi each SDG ai^ Uiat dit storage blanks 
an fnt of contamination.] 

E. Action 

If toe appropriate blanks were aot analyzed with toe frequency described to Criuria 2.3. and 4. 
[and 5] then the dau reviewer steitid use professional judgement to deurmtoe if tte assodated 
sample dau should te qualified. The reviewer may need to obtato additional infornuuon from 
the lateratory. The sitiutfon shouto te noted for TPO actfon. 

Action regardtog uasuiubto blank results depends on tte dicumsunoes and origto of toe blank. 
Positive sample results should te reported unless toe concentratfon of toe compound to toe 
sample is less tiun or equal to 10 times (IQt) tte amount to any blank for toe common volatile 
lateratory contaminants (methylene chloride, acetone, and 2-butanone). or 5 times (5x) toe 
amount for otter vototUe target compounds, to instances where more tiun one blank is associated 
with a given sample. quaUficaiton shouto te based upon a comparison wito toe assodated blank 
tevtog tiw highest concentratfon of a oonuminanL Tte results mnst BQI te corrected by 
subtracting any blank value. 

Specific acuoBS are as foUows: 

1. If a volatUe compound is found to a blank but ggt found to tte sampto. no action is taken. 
If tte oontaminanis found are vototUe target compounds (or tourfeiing non-target 
oonpoonds) at significant concentrations above tte CRQL, tiien titis shouM te noted for 
TPO action. 

2. Aay vototik compound detected to tte sample (other than toe common volatUe laterator>' 
ooataminants), ttet was also deteaed to any assodated blank, is quaUfied if toe sample 
concentratfon is less than five times (5x) toe blank concentratfon. The quantiution limit 
may alio te devaied. Typically, tte sampto CRQL is elevated to toe concentration found 
to tte sample. I t e reviewer steuM uae professfonal judgement to deurmtoe if funher 
elevatton of tte CRQL is required. Fbr toe common vototite lateratory oontanunants. the 
resula are qualified by elevaiiag tiw quantiution Umit fo tte concentration found to the 
sampte wben tte sampto concentratfon is less than 10 times (IQx) tte blank concentration. 

Tte reviewer steukl nou ttet blanks may M I involve tiw same wdghts, volumes, or 
ditattoa tocion as tte assodated samples. Hwse fteton must te taten toto consideration 
wben applying tte *5x' and 'lOx* criteria, such ttet a comparison of tiw total amount of 
oontaaitttfon is actualty made. 

AddittoaaUy, there may te instances where littie or te oonumination was present in the 
assodated blanks, but qualification of toe sample is deemed neoessaiy. If toe reviewer 
determtoes ttet toe oonuminatfon is firom a source otoer than tte sample, he/she should 
quaUfy tte data. ConumiutiOB totroduoed tiirough dUution water is one example. 
Aitoough it is not always possibte to teurmtoe. instances of this occuntog can te 
detected when oonuminants are found to toe dUuted sampto result, but are absent in the 
undUuted sample result Stooe teth results are not routUiely reported, it may te 
impossible to verify tois source of contamination, to this case, toe 'Sx* or 'lOx* rales may 
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not apply; toe target compound should te reponed as not detected, and an explanation of 
toe dau qualification should be provided to toe dau review namtive. 

3. If gross conumination exists (i.e.. saturated peaks by GC/MS), aU affeaed compounds to 
the assodated samples shouto te qualified as unusabte (R) due to interference. This 
should te noted for TPO action if tte conuminatfon is suspected of havtog an effea on 
toe sample results. 

4. If inordiiute numten of otter target compounds are found at low leveb to the blank(s), it 
may te indioative of a probtem and shoukl te noted for TPO actfon. 

5. The same consideration given to tte urget compounds steukl also te given to Tenutively 
Identified Compounds CHCs). which are found to toto tte sampte and assodated 
btonk(s). (See VOA Section Xn for TIC gnidanoe.) 

6. If an tostrument blank was not analyzed foUowing a sampte analysis which oonutoed an 
analyu(s) at high concentration(s), sampte analysis results after tiw high concentration 
sample must te evaluated for canyover. Professfonal judgement should te used to 
deteimtoe tf instrament cross-omumiiutfon has affected any positive compound 
identification(s). If instrament cross-contaminatioa is sagpsted, tten this shoukl te 
noted for TPO actfon tf tiw cross-contamiutton is suspected of havtog an effea on toe 
sampte results. 

[7. If contaminanB an found in tht uungi blanks, tht fitOifmng action it rtcommtndtd. 

a, Tht atsoeiaitd mtthod blank data shtnddbtnviitind to dttamint if Ult contaminantts) was 
also pnstnt in dlt mithod blank If Uia anatyu wot pratm at a cenipaabtt Itvel in Uit 
mtdtod blank, than Uia soiati ef Uia contaminddon may be in tha anat/iieal sysum and Uie 
aeaon neemmtndtd for Uit mtdtod blank would apply. 

IfUu analyu waanotpnwdbi Uu mtUiod Manfc Uun Uu soioet of conanmadon may be m 
Uu Awagf Old aO anoeiaud sampla should bt eemidtnd for potsUtU erea-^oniaminaaon. 

b. If Uu siengi bUmk eenuaa a valaalt TCL eemfoundfs) m a umanmaion greater than Uu 
CRQIU Uun aUpotiiiimrtadafdr Uut eompoiaida(s)shoiddbtquahfitd widi *r. If tht 
coneamadon Itvri in Uu blank it st̂ dfkantiy h i ^ Uitn posidM saitiplM rtsults may rtquin 
rejecden aid be fual^ltd iwto 'JT. Nm^dtttaid vokdk toigu eampoundt sheuld not nqum 
qu^fkaden laika iha eemamduaen it to h i^ due it inutfiru with Iha aialyiis of Uu non-
data ean̂ aundM J 
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The foUowtog are examples of applytog toe blank qualification guideUnes. Certato drcumsunces 
may warrant devuuons from toese guideUnes. 

Example I: Sample result is greater than the Contract Required Quantiution Limit 
(CRQL), but is less than the 5x or lOx multiple of toe btonk result. 

i ^ 
Rute 

7 
5 
60 
60U 

7 
5 
30 
30U 

Blaak Result 
CRQL 
Sample Result 
Final Sample Result 

to toe exampte for the 'IQx* rule, sample results less than 70 (or 10 x 7) 
would te quaUfied as not teteaed. to the case of toe 'Sx* role, sample 
results less than 35 (or 5 x 7) would te quaUfied as not deteaed. 

Example 2: Sampte result is less than tte CRQL, ate is also less than toe 5x or lOx 
multipte of tte blank result 

m 
Rute 

5l 

6 
5 

4J 
3U 

6 
5 
4J 
5U 

Blank Result 
CRQL 
Sample Result 
Fuial Sample Result 

Nou ttet daa are not reported as 4U. a this woukl te reported as a 
detectfon Umit tefow tiw CRQL 

Fjffffglf ^' Sampte result b greater than toe Sx or lOx multipte of toe blank result. 

Blaak Result 
CRQL 
Sampte Result 
Ftoal Sample Reult 

10 
5 

120 
120 

fiBiS 
2S 
10 
5 
60 
60 

Fbr teto tiw 'Itot* and '5x' rule, sample results exceeded toe adjusted 
btonk results of 100 (or IQxiO) and 50 (or 5x10). respectively. 
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VI. System .Monitoring Coamounda 
(Surmgaa Spikes) 

.\. Review Items: Form II VGA [Form II LCVJ, quantiution reports, and chromatograms. 

B. Objective 

Lateratory performance on individual samples is esubUshed by means of spiking aaivities. Ail 
samples are sptoed wito system monitoring compounds (formerly referred to as surrogates) prior 
to sample purging. The evaluation of the results of toese sysum monitoring compounds is not 
necessarily straightforward. The sample itsetf may produce effects due to such Caaon as 
interferences and high concentrations of analytes. Stooe the effects of the sample matrix are 
frequently outside the control of toe toteratory and may present retoiivety unique problems, the 
evaluatfon and review of dau based on specific sample rauUs b frequently subjeaive and 
demands analytical experience and professional judgement Aooordingly. thb section consists 
primarily of guideUna. to some cases with several optfonal approache suggested. 

Criterto 

Three sysum monitortog compounds (12-dichloroethane-d4, bromofiuorotenzene. and 
m l a e n e ^ ) are added to aU sampla a t e blaitics fo meaure tiieir recovery to 
eavironmenul samptes to sample and btonk mairinw. 

[Far dau gaurattd Uvough Uu Low Canetnauden Waur SOW: A singit surrogatt, 
is addtd to all sampla and blanks u> mtaiun dm rteovtr/ in samplt and blank 

1/ 

1 Reooverie for sysum monitortog compounds [surogaa] to vototUe sampla and blanks 
m a t te withto t te Umiu specified to Appendix A (Appuidie Bf and toe SOW. 

Evaluaiten 

1. Check raw dau (eg., chromatograms and quantitation repons) to verify toe recoveries on 
t te System Monifoting Compound Recoveiy Form • Form II VOA [Surrogau Recovery Form 
• Form II LCV]. Check for any calcntotion or tianscriptton erron. 

2. Check t tet t t e system itenitortog compound [smegtu] recoveria were calcutoted 
oomcily. T te equation can te foute to Appendix A [Apptndix B]. 

3. T t e foUowtog steuld te deteimtoed from t te Sysum Monifortog Compound [Surrogatei 
Reoowety fonn(s): 

a. tf any system monitortog [smogauj oomponiid(s) to toe vototUe (taction is out of 
spedflcatfon. tiiere shoukl te a reanalysb fo conflnn ttet t te non-compUance is 
due to sample matrix effects ratter than latentoiy defidendes. 

NOTE: Wten there are unaooepubte system monitortog compound [sungau] recoveria followed 
by successful re-anatysa, t t e lateratoria are required to repon only toe successful run. 
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(Surrogpta) 

b. The lateratory faUed to perform acoepubly if system mototortog compounds 
[surrogatt] are outside criterto with no evidence of re-analysb. Medium soils must 
fint te re-extractraaed prior to re-anaiysu when thb oocun. 

c Verify that no btonks have system monitortog compounds [surrogatt] outside the 
criterto. 

4. Any time Uiere are nvo or more analysa for a particular sample, the reviewer must 
determine which are the bat dau to report Coaiderations should include but are not 
limited to: 

a. System monitoring compound [sumgau/ recovery (marginal venus gross 
devtotion). 

b. Teduical telding tima. 

c Comparison of toe valua of tte target compounds reponte to each sample 
analysis. 

d. Other QC informatfon, such a performance of toternal sundards. 

Aetloa 

Dau are quaUfied based on sysum monitortog compounds [surogau] raulo tf tte recovery of any 
vototite system monitoring compound [surogau] b out of specificatioa Fbr system monitoring 
compound [surrogatt] recoveria out of spedfiatfon, tte foUowtog approacha are suggated based 
on a review of aU dau from tte package, apedaUy ooaidering tte apparent complexity of the 
sample matrix. 

1. tf a system monitortog compound [surrogau] to toe volatUe sampte h a a recovery greater 
tten the upper aooeptance Umit (UL): 

a. Deteaed vototUe target compounds are quaUfied *J.*. 

b. Raults for non-detected vototUe target compounds steuld not te qualified. 

2. tf a system monitortog compound [surrogau] in the vototUe sampte h a a recovery greater 
tten or equal to 10% but tea tten tte lower accepunce Umit (LL): 

a. Detected vototite target compounds are quaUfied *J.' 

b. For non-detected vototile target compounds, toe sample quantiution Umit is 
qualUied a approximated (UJ). 
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System Monitoring Compounds 
(Surrogata) 

VGA 

3. tf a system monitortog compound [surrogau] to a volatUe sample shows less than 10% 
recoveiy: 

a. Deteaed vototile target compounds are quaUfied 'J*. 

b. Non-deteaed vototUe target compounds may te qualified a unusable (R). 

Table 3. QuaUflcation of VototUe Analyta Based on 
System Monitortog Compoute [Siaregau] Recoveria 

Detected analyta 

Non-detected analyta 

SMQSurrogau Recovery 

> UL 10% «o LL < 10* 

J 

No 
Qualification 

J 

UJ 

J 

R 

In the spedal case of a btonk analysb wito system monitortog compounds [surrogau] out of 
spedfioatfon. t te reviewer ma t give special coakteratfon fo the vaUdliy of assoctoted 
sample dau. Tte basic concern b whether toe blank probtems represent an bototed 
problem with toe blank alone, or whether there b a hiadamental problem wito toe 
analytical process. For example, tf one or more sampla to tte tatch show acoepuble 
system monitoring compound [siarogauj recoveries, toe reviewer may choose to coaider 
the btonk problem to te an bototed occurrence. However, even tf thb judgment allows 
some use of toe affected data, analytical problems stouto te noted for TPO action. Also 
note if there are potential contractual probtems assodated wito toe lack of reanalysb of 
sampla ttet were out of spedficattoa. 

Whenever posstole, poteatial effects of tte dau raulttog from system monitoring 
recoveria not meettog tte advisory llntits steuld te noted to tte dau review narrative. 
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VOA 

V a Manrtx Spikea/Manrix S i t e DnnilatM 
(Not Reqttircd far Low Conceniratton Water Oau) 

A. Review Items: Form III VOA-1 and VOA-2. chromatograms. and quantiution reports. 

B. Objective 

Dau for matrix spike/matrix spike dupUcata (MS/MSD) are generated to determtoe long-term 
predsion and accuracy of toe analytical method on varioa matrica ate to temoutrate acceptable 
compound recovery by the toteratory at toe time of sample analysis. These dau alone cannot be 
used to evaluate toe predsion and accuracy of individual sampla. However, when exercbing 
professional judgement thb dau shouto te used to oonjunaion wito other avaitoble QC 
toformation. 

C. Criteria 

1. Matrix spika (MS) and nutrix spUce dupUoate (MSD) sampla are analyzed at frequency 
of one MS and MSD per 20 sampla of similar matrix. 

2. Spike recoveria should te withto toe advisory limits provkled on Form III VOA-l and 2. 

3. Relative percent difiierenoe (RPD) tetween MS ate MSD recoveria mat te within the 
advisory Umits provided on Form III VOA-1 and VOA-2. 

D. Evaluatton 

1. Verify ttet MS and MSD sampla were analyzed at toe reqtured frequency and that results 
are provided for each sample matrix. 

2. l apea raulu for toe MS/MSD Recovery on Form in VOA-1 and VOA-2 and verify that 
toe raults for recovery ate RPD are withto toe advisory Umits. 

3. Verify transcriptioa from raw dau ate verify calcutotions. 

4. Check ttet the matrix spite recoveria ate RPD were calcutoted correafy. 

5. Compare %RSD raults of non-spiked compounds tetween the original rault. MS. and 
MSD. 

E. Action 

1. No action b taten on MS/MSD dau alone However, aing informed professional 
judgment the dau reviewer may use toe MS and MSD raults to conjunction with other 
QC criteria and deurmtoe toe need for some qualification of tte data. 
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I The dau reviewer should fint try to determtoe to wtet extent toe raults of the MS/MSD 
afltet toe assodated data. Thb determination shoukl te made wito regard to tbe 
MS/MSD sample itsetf a well a spedfic analyta for aU sampla assodated with the 
MS/MSD. 

3. to those i u u n c a where it can te determtoed Uut toe raults of the MS/MSD affect only 
the sample spiked, then quaUfication steuld te limited to this sample alone However, it 
may te determined torough the MS/MSD raults ttet a lateratory is having a systematic 
problem in toe analysb of one or more analytes, which aflieas aU assodated sampla. 

4. Tte reviewer mat use profeufonal judgenunt to detennine tte need for quaUflcation cf 
positive raulB of non-spiked compounds. 

NOTE tf a fieto btoito wa used for tte MS/MSD. a sutement to ttet effea ma t te included for 
the TPO. 
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vm. u»9fnwT C9BaaLSfiB8ig 
(Low Cooeettiniton Water) 

[A. Rfiaw llama: Form III LCV-l, LCS chromatogfwns and quantitation reports. 

B. Objatiira 

Data far laboratory eonaol sampla (LCS) an gmiraud to providt informaaon on Uu aeeuraey of Uu anatyncal 
method and on Uit laboratory ptrformanet. 

C. Criteria 

I. A laboratory control samplt (LCS) must b* analyud onet ptr SDG and conaartntty widi Uu samples 
in Uu SDG. 

Z Tht LCS contains Uu following voladlt compounds, in addidon to Uu nquirtd suirogau: 

VuiyldUoridt 
1,2-Diehlareithatm ds-IJ-Dlehloreprepint 
Carbon ttaaehioridt Bromoform 
1,2'DieNaropreparu Teoathlorotdunt 
Tfichlorotthttu 1,2'Dibremotihaim 
l.l2.Tnehlorotdiant I.4.Diddarebtntmt 

3. Tht pmtnt recoveria for Uu LCS compounds must bt widdn 61^140%. The LCS must meet Uiis 
recovery criteria for Um sample data to bt aeeipitd. 

4. The criteria for surrogau rteovery and intemal standard performance also apply. 

Evaluatiam 

1. Verify Uua LCS sampla wen analyud at Uu mpurtd friqutney and Uut results an provided for each 
SDG. 

1 Inspect rtsukt for Uu LCS Recovery on Form m LCV.l and verify. Uiat the nsults for rteovery an 

wiUun Uu QC limits of 60 to 140 ptrcutt. 

3. Verify transeripdons fHrni ra»f data and verify ealeulaaons. 

4. Cheek diat Uu LCS rtee^ury was caleulaud correctly by using dm correa equadon. 

Attioa 
If Uu LCS ehuria V* not mat, Uun Uu laboratory ptrformanet and mtdtod aeeuraey an in quesnon. 
Professional judguiuid should bt uitd lo dturmiiu ifUu data thould bt qiulifled or rejtettd. Tht following 
guidance is suggisttd for quaUfying samplt data for which Uu aaociattd LCS doa not meu Uu requind criteria. 

1. Action on Uu LCS rteovery should be bated on bodi Uu muither of compoimds Uut ve outside of the 
recovery criteria and Uu magmtudt of Uu aeeadanee of Uu crittria. 

1 If Uu LCS recovery crittria u e not mtt Uun Uu LCS resuitt should bt ustd to qualify sampla data for 
Uu specific compounds Uiat an inebidtd in Uu LCS sobwon. Pnfissional judgemtnt should be used to 
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quatify data for compounds oUur Uun Uuut compounds Uiat a t inebidtd in Uu LCS. Professional 
judgiment to qualify non^LCS compounds should udu into account Uu compound class, compound 
recovery efficitney, analydeal problems associated with each compound, aid compuability in 
ptrformanet ofUu LCS conipound to Uu non-LCS compound. 

3. If the LCS recovery is ptattr Uian 140%, Uun positive samplt resuitt for Uu affected eompound(s) 
should be qualifiid with a T . 

4. If Uu matt spectral criteria an nut but Um LCS rteovery is lea Uian 60%. Uun the associated deteaed 
target compounds should be qualified T and Uu associated nen.dtuettd targn compounds should be 
qualified'RT. 

5. If men than ha^ofthe compounds in the LCS an not within Uu nquind rteovery criteria, Uun all of 
Uu associaud dettettd uagn compounds shouid bt qualifitd T and all assoeiattd non-^etecttd arget 
compounds should bt qualifitd *R* 

& Action on non<ompliaitt surrogau rteovery and internal standiad ptrformanet should follow Uu 
proeedura provided in Vt.E and XE. rtsptetivdy. Pnfessitmal judgimtm should bt used to evaluau 
Uu impact that noncompliance for surrogau rteovery and internal standard performance in Uu LCS has 
on Uu associated sample daai, 

7. ll should be noted for TPO aeaon if a laboratory fails to aiuljat an LCS with eadi SDG. or ^ a 
laboratory eensisundy fidls to guurau acetptable LCS neovtrias.] 
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K . Regional OoaMtv Aanrance and OuaUtv COBITBI 

A. Review Items; Fbrm I VOA [Form I LCV], chromatograms, ate quantiution reports. 

B. Objective 

Regional QuaUty Assurance and QuaUty Control (QA/QC) refer to any QA and/or QC sampla 
iniitoted by the Region, toduding field dupUcates. Performance Evaluation (PE) sampla. bltod 
spika. and bUnd blanks. It b highly recommended ttet Regioa adopt toe use of these 

C. Criterto 

Criurto are deurmtoed by each Regioa 

1. Performance evaluation sample frequency may vary. 

[Far data generated Utreugfi the Low Conetntrmon Wattr SOW: A ptrformanet tvaluation (PE) 
samplt may bt requirtd as [nqutntly a onet ptr SDG.] 

2. Tte analyta present in toe PE sample mat te oonectfy identified and quantified. 

D. Evaluation 

Evaluation proeedura mat follow tte Region's SOP for dau review. Each Region wiU handle 
the evaluation of PE sampla on an individual bais. Raults for PE umpla should te compared 
to toe acceptance criterto for the specific PE samples, tf available 

E. Action 

Any aaion mat te in accordance with Regional spedficatioa ate toe criterto for accepuble PE 
sample raults. Unacceptable raults for PE sampla steuto te noted for TPO aaion. 
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X. toternal Standania 

A. Review Items: Form V1II VOA [Form VIII LCVJ, quantiution repons, and chromatograms. 

B. Objective 

Internal Standards (IS) performance criteria e a u r a tiut GC/MS seaitivity and raponse are 
suble during each analysis. 

C. Criteria 

1. Internal standard a r a counts m a t not vary by more than a b a o r of two (-50% to 
-«• 100%) from toe assodated caUbration standard. 

[For data gentrattd Uvou^i Uu Low Conetnaation Watar SOW: latunai standad aea counts must not 
vay by mon Uian a faaor of t 40.0% frimi Uu assoeiattd calibration standard.] 

Z The retention time of toe towrnal standard m a t not vaiy more than ^ 3 0 seconds from 
toe retention time of t t e assodated caUbratfon standard. 

[For data generated Uaeu^ Uu Low Coneeniradon Water SOW: The retendon dnu of Uu intemal 
standiad must not vay man Uian ^ 210 seconds from Um retendon ame ofUu assoeiattd calibration 
standard.] 

0 . Evalnation 

I. Check raw dau (eg., chroiutograms a t e quantiutfon Usts) to verify toe internal standard 
retention t u n a and a r e a reponed on t te toternal Standard Area Summary (Form VIII 
VGA [Fom Vin LCVJ). 

1 Verify tiut aU retentfon tinws a t e IS a r e a are withto criuria. 

3. tf toere are two analysa for a particular ftoaion. t t e reviewer m a t determine which are 

the b a t d a u to report Coa ide ra t ioa steuld todude: 

a. Magnitude and direction of t t e IS area shift 

b. Magnitude and direction of t t e IS retention time shift 

e Technical tekltog times. 

d. Comparison of t t e valua of toe target compounds reponed to each fraaton. 

e Otter Q C 
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Action 

1. If an IS area count for a sample or btonk b outside -50% or -»• 100% of the area for 
assodated standard: 

a. Positive raults for compounds quantiuted atog ttet IS should te qualified with 
"J*. 

b. Non-deteaed oompouna quantiuted aing an IS area count greater tten 100% 
shouto not te quaUfied. 

c. Non-detected compounds quantiuted atog an IS area count less than 50% are 
reponed a tte assodated sample quantiutfon Umit and qualified wito 'UJ'. 

d. tf extremefy tow area counts are reported, or if perfornunoe exhibits a nujor 
abropt drop-oft tten a severe loa of sensitivity b todicated. Non-detected urget 
compounds steuto tten te qualified a unusabte (R). 

[If an IS aea couiufora samplt ar blank is outtidt t 40L0% ofUu aaa for assodatd standad: 

a. Potidve resuhs for compounds qnnwrffafwf using dot IS sheuld be qualified widi T . 

b. Non-dettettd confounds quandtated using an IS a t a count ^ftaur Uun 40% should not be 
qualifitd. 

e. Non-detecttd compounds quatuitaud using an IS area count less Uian 40% an reported as the 
ottoeiated samplt quanautnon limit and qualified widi 'Uf. 

d tf airemely low area eauntt a n reported, er if performance ahdno a major abrupt drop.off. 
then a seven loa of sensitivity is indicated. Non-deteaed target compounds should then be 
qualifitd a unuioMt (R).] 

tf an IS retention time varia by more than 30 seconds: 

[tf an IS nitntion dim varia by mon than 20.0 steands:! 

Tte chromatographic profite for ttet sampte ma t te examined to ttotermihe if any fabe 
positiva or negadva exist For shifts of a large magnitnde. toe reviewer may coaider 
partial or total r^eafon of toe dau for ttet sampte ftoctfoe Positive raults should not 
need to te quaUftod a "R* tf t te maa spectral criuria are met 

tf tte toternal standards performance criteru are grossfy exceeded, toea tob should te 
noted for ITO aato& Potential effeas on tte dau resitittog from unacoepuble internal 
staadard performance steuld te noted to tte dau review namtive 
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XI. Target Compound Identificatton 

A. Review Items: Form I VOA [Form I LCVJ, quantiution repons. mass spectra, and chromatograms. 

B. Objective 

The objective of the criteru for GC/MS quaUutive analysb b to mtnimtTn the numter of 
erroneou identificatioa of compounds. An erroneoa identificatton can eitoer te a fabe positive 
(reponing a compound present when it is not) or a tobe negative (not repontog a compound that 
b present). 

The identifiation criteria can te applied more easify in tetecting false positiva tten fabe 
negativa. More information b avaitoble for false positiva due to toe requirement for submiiui 
of dau supporttog positive identifications. Negatives, or non-detected compounds, on the other 
hate represent an absence of dau ate are toerefore more dlfficnlt to assess. One example of 
detecting tobe negativa b toe not repontog of a Target Compoute ttet b reponed a a TIC 

C Criteria 

1. The retotive retention tima (RRTs) ma t te withto 4>0.06 RRT units of toe standard 
RRT. 

2. Mass spectn of tbe sample compound and a current tobonfoiy-genented sundard (i.e.. 
the maa spectrum from toe assodated caUbntion standard) ma t outch according to the 
foUowtog criterto: 

a. AU ioa present to the standard maa spectrum at a retotive toteaity greater than 
10% mat te present to tte sampte spearam. 

[For data gmtrattd through Uu Low Coneinaaden Water SOW: AO ions pratnt in tht. 
suatdard mau spectrum a a nlaave iitttnsity p e a a Uian 25% must bt prtsem in the sample 
speanatL] 

b. The retotive intensitia of these foa mat agree withto ±, 20% between the 
sundard ate sample spectra. (Example: For an ion wito an abiindance of 50% 
to tiw staadard spectrum, tiw oonapondtog sampte toa abnmtonoe ma t be 
benveen 30% and 70%.) 

Ioa present at greater thaa 10% to t te sggy^ maa spectrum but not present in 
tte •^iirtlTTl spearam mat te constoered ate accounted for. 

[For dau gintrattd daou^ Uu Lam Coneenaaden Waur SOW: tent presen a gnaur than 
25% in du samalt maa spteaum but not promt in du J t W i t i spteaum tmui bt consuiered 
and aeeounttd for.] 
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D. Evaluation 

I. Check toat the RRT of reported compounds b withto ± 0.06 RRT uniu of the standard 
RRT. 

1 Check toe sample compound speara agaiat the lateratory sundard spectra to see that it 
meets the specified criteria. 

3. The reviewer should te aware of situatiou (eg., high concentratfon sampla preceding 
low concentration sampla) when sample canyover b a poaibiUfy and should use 
judgment to deurmtoe tf iatrument croa-contamination h a affeaed any positive 
comp and identification. The SOW spedfia ttet an iatnment blank mat te run after 
sampla to which a target analyte ion(s) saturaia toe detector. 

[The reviewer should be awan ofsiiuadons whm sample earryovtr is a possibility and should use 
judffntnt to dtttrmiiu if instrument eraa<ontaminaaon has affected any posiavi compound 
idtruifieadon. Tht SOWspteifia Uua an insaumtnt blank nam be run afitr sampla w/iicA contain 
taget compounds a levels aeeeding tht initial eabbraiion raigi (25 ugfL for nen.ketones. 125 uglL for 
ktutus) or nonuagu aanpounds a eorutntradons p t a t r Uun 100 ugjL or saairattd ions from a 
compound (aeiuding Um compound ptala in Um sotvtsu frimt).] 

4. Check toe chronutogiam to verify ttet peaks are accounted for, Le, aujor peaks are 
dtoer identified a target compounds, TICs, system moniforing compounds [surrogau], or 
toternal sundards. 

E. Action 

L The appUcation of quaUutive crittria for GC/MS analysb of targn compouna requira 
profeafonal judgement It b up to tte reviewer^ discretion to obtato additional 
infonnation from toe lateratory. tf it b deurmined tiut tocorrea identifiatioa were 
made, aU such dau shoukl te quaUfied a not detected (U) or unusabte (R). 

1 Professtonal judgement mat te used to qualify toe dau tf it b determtoed ttet cross-
contaminatfon h a occurred. 

3. Any changa made fo toe reponed compounds or concerns regardtog target compound 
identificatioa steukl te clearfy indicated to tte dau review namtive The necessity for 
numeroa or significant changa should te noted for TTO actioe 
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XII. Comoound Quantiution and Reported CRQLs 

Review Items: Form I VOA [Form I LCVJ, sample preparation sheets. SDG narrative, quantitation 
repons. and chromaiograms. 

Objective 

The objective b to eaure toat the reponed quantiution raults and Contraa Required 
Quantiution Limits (CRQLs) are accurate 

C Criterto 

Compound quantiution. a weU a toe adjatment of toe CRQLs. mat te calcutoted 
acoordtog to the correa equatioit 

compound RRB mat te calcutoted based on tiw toternal standard (IS) assodated with 
ttet compound, a Ibted in Appendix A [Apptndix B] (also a spedfied to toe Statement of 
Work) for packed column analyses. For analysa performed by capUlaiy column method 
(EPA Method 524.2). toe target compounds wiU not neoessarlfy te assodated wito the 
same toternal standard a to tte packed column, depending on tte compoute elution 
order. Quantiution ma t te based on tte qnantiatton ton (m/k) specified to toe SOW 
for boto toe IS and target analytes. Tte compound quutiutfon must te based on the 
RRF from the appropriate daify standard. 

Evaluation 

Action 

For aU fractioa, raw dau shoukl te mminrd fo verify tte correa calcutotion of all 
sampte raults reponed by toe lateraury. Quantiutfon Usts ate chromatograms should 
te compared to toe reported positive sampte raults ate qtuntiution limits. Check the 
reported values. 

Verify ttet tte correa tournal standard, qnutitatton ton. and RRF were used to 
quantiute the compound. Verify ttet t te same toternal standard, quantiutfon ion. and 
RRF are used oonsbuntfy throi^teut to teto tte caUbration a weU a toe quantiution 
process. For analysa pertbrmed by capUlaiy column, tte reviewer stouto use professional 
judgement to detennite ttet tte latontoiy h a setooed t te appropriau toternal sundard. 

Verify ttet Uw CRQLs have been adjaied to refiea aU sample dUutfoa and dry weight 
b o o n ttet are tet accounted for by toe method. 

If any discrepanda are found, the totentoiy may te contaaed by the daignated 
represenutive to obuto additional informatfon tiut could resoNe any differenca. If a 
dbcrepancy remaiu unresoNed. toe reviewer mat use profeafonal judgement to dedde 
which value b the ba t value Under these drcumstanoa, the reviewer may determine 
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qualification of dau b warranted. A description of toe reasoa for dau qualification and 
the quaUfication ttet is applied to the dau should te documented in toe dau review 
narrative 

2. Numerous or significant CaUura to accuraufy quantify the target compound or to properly 
evaluate and adjat CRQLs should be noted for TPO action. 
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x m . TcnUtivdv IdentMed Comnounda 

A. Review Items: Form I VOA-TIC [Forni ILCV-TICJ, chromatograms. and library search printout 
and spectra for three TIC candidates. 

B. Objective 

Chromatographic peaks in vototile fraction analysa ttet are not urget analyta. system monitoring 
compounds [surrogau], or toternal standards are potential tenutivefy identified compounds (TICs). 
TICs mat be qualiutwefy identified by a National tostitute of Sundanb and Technology (NIST) 
mass spearal Ubrary search and the identificatioa assased by toe dau reviewer. 

C. Criteria 

For each sample, the lateratory mat condua a maa spearal search of toe NIST Ubrary and 
repon the possible identity for the 10 torgat vototite fraction peaks which are not system 
monitoring compound, tournal standard, or target compounds, but which teve area or height 
greater tten 10 percent of the area or height of tte nearat toternal standard. TIC raults are 
reponed for ach sample on toe Organic Analysa Dau Shtet (Form I VOA-TIC). 

[For data ginuuttd Uwough Uu Low Caneauradon Waur SOW: Far each samplt. Uu laboratory must conduct a 
maa sptcoal studi t̂ Um NIST Ubrary and report Um possibla idtnatyfor Um 10 lagist volaalt fraeden ptaks 
which an not siarogau, internal standard, ar TCL ctunpeunds, but which hart aea grtata than or equal to 40 
percent ofUu area (rfUm ntatst intemal standad. Esdmaud conceniraaons far TICs an calculated amilariy to 
Uu TCL compounds, using total ion anas fer Uu TIC and Uu internal standiad, and assumuig a ralaava response 
factor of 1.0. TIC resula an nponed for each samplt on Um Organie Analysa Data Shta iForm I LCV-TICt. / 

NOTE; Since the SOW revbfon of Oooter 1986, tte CLP doa not aUow the toteratory to repon 
as tenutivefy identified compounds any target compound which b properly reported in 
another fiaction. For example tow eluttog vototile target compounds should not te 
reponed a semivototUe TICs. 

Evaluation 

1. GuideUna for tenutive identification are a foltows: 

e Major ton (greaur tten 10% retotive toteuity) in tte reference spearam should 
te presoit to toe sample spearam. 

[Mofor ions (ptattr Uian 25% nlaave intenaty) in Um rtftrenct spectrum should bt present in 
Um samplt spectrum.] 

b. The retotive towaitia of the major ioa should agree witoto £20% tetween the 
sample and tte reference spectra. 

c Molecular ioa present in the reference spectrum should te present in the sample 
spearam. 
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d. foa present to toe sample spearam but not to Uw reference spectrum shouid be 
reviewed for posstole teckground contamination, tourference or coelution of 
additfonal TIC or target compounds. 

e. When the above crittria are not met bu to toe technical jtegement of tbe data 
reviewer or mass spectral toterpreutfon spedaUst tte identificatfon b conea. the 
dau reviewer may repon the identificatfon. 

f. tf to toe dau reviewer's judgement tte ktentifiotfon b uncenato or toere are 
extenuating fsaon affecttog compound identifiatioa. tte TIC rault may be 
reponed a 'unknown'. 

1 Check toe raw dau to verify ttet the toteratory h a generated a Ubrary search for all 
required peaks to toe chromatograms for sampla and blanks. 

3. Blank chromatograms steuld te examtoed to verify ttet TIC peaks present to sampla are 
not found in blanks. Wten a low-level non-target compound tiut b a common anifiia or 
lateratory contaminant b detected to a sample a tterough check of blank chromatograia 
may require looktog fot peaks which are lea than 10 percent of tte tournal standard 
height but present to toe blank chromatogram at similar retotive retention time 

[Blank chremaegramt should bt aumintd to verify Uia TIC peaks pnsem in sampla a t not found in 
blanks. Whm a Iaw4tvtl non-TCL compound Uut is a common artifaei or labaraory conuminant is 
dttteud in a tanpit, a Uurau^ ehtek <rf blank ehromaufoms m ^ rtquin looUng for ptaks which 
an Ita Uian 40 ptretm of Uu inumal standad aaa but prtstm in Uu blank chromatoffom a similar 
nlativa rattntian time.] 

4. AU maa spectra for every sampte ate blank mat te examined. 

5. Since TIC Itoraiy searcha often yieto several candidate compounds having a close 
matchtog score aU reasonabte cteioa ma t te coaidered. 

6. The reviewer shoukl te aware of common latonuiy anitocts/conuminants and toeir 
sourca (eg., aldol oondensatfon products, solvent preservatives, and reagent 
contaminanB). These may te present to blanks ate not reported a sample TICs. 

Examples: 

a. Common labontoiy contaminants: CO^ (m/z 44), siknaaa (m/z 73). diethyl 
etoer, heane oeruto freoa (L1.2-tiichtoro-lXZ-trifiuoroetliaiw or fiuoro-
trichtoromethane), ate phthalata at leveb tea than 100 ug/L or 4000 ug/Kg. 

b. Solvent preseivaiiva such a cydohexene which b a methytene chloride preser
vative Retated by-products todude cydohezanone cydohexenone cydohexanol. 
cydohexenoU chforoqctohexene t t e chforocydohexanol. 

c Aldol condensation reaction products of acetone indude: 4-liydroxy-4-methyl-2-
pentanone. 4-metliyl-2-penten-2-one ate 3.5-dtoietoyl-2(SH)-furanone 
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7. OccaionaUy. a target compound may te identified to the proper analytical fraaion by 
non-target library seareh proeedura. even though it wa not found on toe quantiution 
Ibt. tf the total area quantiution metood wns used, toe reviewer should requat that the 
lateratory recalcutote toe rault aing the proper quantiution ion. to addition, the 
reviewer should evaluate otoer sample chromatograms and check library reference 
retention tima on quantiution Uses to determine whetoer tte false negative rault is an 
isolated occurrence or whetoer additional dau may te affected. 

8. Target compounds couto te identified in more thaa one fractioe Verify that quantiution 
b made from toe proper fractioe 

9. Library searcha should not te performed on toternal standards or system monitoring 
compounds. 

10. TIC concentration should te atimated aaumtog a RRF of 1.0. 

E. Action 

1. All TIC raults steuld te quaUfied "NJ". tentaiivefy identified, with approximated 
concentrations. 

1 General actfoa retoted vo t te review of TIC ranlis are a toUows: 

e tf it b determtoed ttet a tenutive ktentlflcatton of a non-target compound b not 
acceptable tte tenutive identificatfon stouto te dunged ra 'unknown' or an 
appropriau identification. 

b. tf aU ContraauaUy required peaks were not Ubrary searched and quantiuted. the 
daignated represenutive could requat these dau fri>m toe lateratory. 

3. TIC rauhs which are not suffidentfy above IQt toe levd to tte btonk should not be 
reponed. (DUutfoa and sample size ma t te taken tora account wten comparing the 
amounts present to blanks aad samples.) 

4. When a compound b tot found to any blanks, but b a sapected artifia of common 
toteratory contaminant tte rault may te quaUfite a unusable (R). 

5. to deddtog whether a Ubraiy search rault for a TIC represents a reasonable identification. 
professfonal judgment must te exercised, tf there b nrare thaa oae poaible match, the 
rault may te repotted a 'dther compoute X or coaipoute Y.* tf toere is a lack of 
bomer spedfidiy, tte TIC rault may te changed to a non-specific bomer rault (e.g.. 
1.3J-triiBethyl benzene ra trimetoyl tenzene bomer) or ra a compound d a a (e.g.. 2-
metoyl, 3-etl^ benzete ra substituted aromatic compoute). 

6. The reviewer tnay etea ra lepon aU simUar compounds a a rauL (eg.. AU alkana may 
te summarized and reported a toul hydrocartens.) 
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7. Otoer case toaon may influence TIC judgements, tf a sample TIC match b poor but 
otoer sampla have a TIC wito a good Ubraiy match, similar retotive retention time, and 
toe same ioa. identifiation information may te inferred from toe otter sample TIC 
raults. 

8. Physical coatants. such a teUtog potot may te fiKtored tora profeaional judgement of 
TIC raults. 

9. Any changa made ra toe reported dau or any oonoera regardtog TIC identifiatioa 
shoukl te todiated to the dau review namtive 

10. FaUure to property evaltute and repon TICs steuld te noted for TPO action. 
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XIV. Svaum Pertenaang* 

Review Items: Form Vin VGA [Form VIII LCVJ, Fonn III VOA-l and VOA-2 [Form III LCV-l]. 
and chromatograms. 

Objective 

During the period foUowtog Iatrument Performance QC checks (eg. blanks, tuntog. caUbration). 
changa may occur in tte sysum ttet degrade tte quaUty of tte data. WhUe thb degradation 
would not be direafy shown by QC checks untU the nen required seria of analytical QC rua. a 
thorough review of toe ongotog dau acqubition can yield indiaran of tostrument performance. 

Criterto 

There are no spedfic criterto for sysum performance Profeafonal judgement should te appUed 
to assess the sysum performance. 

Evaluation 

1. Abrapt discreu shifts to toe reooatruaed ton chromatogram (RIQ baseltoe may indicate 
a ctenge to tiw tostrament's seaitivity or toe zero setttog. A baseUne 'shift* could 
indiau a decrease to seaitivity in the iatrument or an increase to toe iatroment zero. 
possibfy caatog target compounds, at or near toe detectfon Umit fo miss deteaion. A 
baseUne 'rise* oouUl todiau probtems such a a change to tte iatrument rero. a leak, or 
degradation of tte column. 

2. Poor chromaragraphic performance affieco toto quaUutive and quantiutive raults. 
Indicatioa of substandard performance indude: 

a. High RIC backgroute leveb or shifts to absolute retention tima of interaal 
standards. 

b. Exoeaive baseUne rise at elevated temperature. 

c Eztraneou peaks. 

d. Loa of resoluttoe 

e Peak taOtog or peak spUtttog ttet may rauh to inaccurate quantiution. 

[3. A drifl in insaiutunt untitivity may occur during Um l2-hoia Umt period. This could bt discerned by 
aaninadon ofUm IS aea on Farm VIII LCV for tnnds such as a cenanuous or ntar-continuous 
inereau or deertaae inUm IS aea over time. 

4. The resuitt of Uu LCS analysis (Form III LCSV) may also be used to assia insavmtni performance.! 
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Action 

I S ^ ^ ^ ^ r j ^ l Z ^ ' be aed ra quaUfy toe dau tf U b deurmtoed toat sysum 
perfbnnance has degraded during sampte anafyses. Any degradatfon of sysum perfonnance whidi 
sigmficantly affeaed tte dau steuld te dooimenud for TTO aafon. P*™""*"* whidi 
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XV. OveraU Assasment of Dau 

Review Items: Entire dau package dau review results, ate (tf available) QuaUfy Assurance 
Projea Plan fQAPjP), and SampUng and Analysb Pton (SAP). 

B. Objective 

The overall assessment of a dau paduge b a brief narrative to which toe dau reviewer exprasa 
concerns and comments on the qualicy aiul. if poaible the useabiUty of toe data. 

C. Criterto 

Assess i^i overall quality of the data. 

Review aii avaUable mawriab to assea tte overall quaUty of tte data, keeptog in mtod toe 
additive nature of aiulytical problems. 

D. Evaluation 

1. Evaluate any technical probleia which have not been prevfoafy addressed. 

2. tf approprtote informatfon b avaitoble toe reviewm* may assea toe useabUity of the dau 
to assbt toe dau user to ivokltog inapproprtou use of t te data. Review aU avaitoble 
infornutioit todudtog tte QAPjP (spedficaUy tte Dau QuaUfy Objectiva), SAP. and 
coramuniation with dau user Uut concera tte tounded use and daired quality of thae 
dau. 

Action 

Use profeaional judgement ra determine tf toere b any need ra quaUfy dau which were 
not qualified based on tte QC criteria prevfousfy discussed. 

Write a brief namtive ra give toe user an todication of t te analytical Umiutioa of the 
data. Any tocoabtency of tte dau wito tte SDG namtive should te noted for TPO 
aaioe tf suffideat tofbrmatfon on toe touteed use ate required quaUty of the data are 
avaitoble toe reviewer steukl todude his/ter assessment of tte useabiUfy of toe data 
withto tte given context 
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SEMIVOLATILE DATA REVIEW 

**' Data review guidtlina tha a e unique to data generated Uaouffi Um Law Concentration Wata SOW a n contained 
within brackets i[ ]) and wriam in italics. **' 

The semivolatile dau requirements to be checked are Ibted telow: 

I. Technical Holding Tima (CCS • Contractual holdtog t ima onfy) 

(L GC/MS latrament Perfonnance Check (CCS) 

III. Initial CaUbration (CCS) 

IV. Conttouing Calibration (CCS) 

V. Btonks (CCS) 

VL Surrogate Spika (CCS) 

VIL Matrix Sptoes/Matrix Sptoe DupUcata 

vni. Labaraory Conaol Sampla (CCS) 

DC Regional Quality Assurance and QuaUfy Control 

X Internal Standards (CCS) 

XI. Target Compound Identification 

XIL Compound Quantiution a t e Reported Contraa Required Qnaatiution Limib (CRQLs) 

XIIL Tenutivefy Identified Compounds 

xrv. System Perfonnance (CCS) 

XV. OveraU Asseament of Dau 

NOTE: 'CCS* todlcato ttet tte contractual requirements for these items wfll abo te checked by CCS: 
CCS requbemeais are not always toe same a tte dau review criteria. 
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I. Technical Holding Tlmg 

Review Items: Form I SV-l and SV.2 [Form I LCSV-l and LCSV.2J, EPA Sample Traffic Repon 
and/or chain-of-custody, raw dau. and sample extraction sheets. 

B. Objective 

The objeaive b to ascenato toe validity of raults based on toe hokltog time of toe sample from 
time of colleaion to tune of sample extraction and analysis. 

Criteria 

Technical requirements for sample holding tima teve onfy been atabUshed for water matrica. 
The holding tima for soUs (and other non-aqueoa matrica such a sediments. oUy wa ta . and 
sludge) are cunentfy under tovatigation. When the raults are availabte toey wUl te incorporated 
into the dau evaluation procea. Additionalfy, raults of holding time studia wUl te incorporated 
into the dau review criuria a the studia are conducted ate approved. 

The holding time criterto for water sampla, a suted to tte curreat 40 CFR Pan 136 (Qean 
Water Aa) is a foUows: 

For semivototUe compounds to cooled (® 4*C) water samptes t te 
maximum teldtog time b 7 days ftom sampte ooUectfon fo exiractfon ate 
40 days bom sampte extraction ra analysis. 

It b recommended ttet semivototUe compounds to non-aqueoa samptes te eztractte within 14 
days of sample coUeaion. 

The contraaual holdtog times, which differ fri>m toe technical hokling tuna, s u u ttet water 
sampla are ra te extracted withto 5 days from tte vaUdated tinw of sampto recdpt (VTSR) at the 
lateratory, and soU samptes are w te extracted withto 10 days from tte VTSR. Abo. 
contraaualfy teto water a te soU sample extracts must te analynd withto 40 days of sample 
extraaion. However, tte contractual deUveiy due daw b 35 days fkom tte VTSR. 

[For data gmeraud Uaouffi Uu Lam Coneenaaaon SOW: Tht caeaaaual ddnery diu dau is 14 daa from Uu 
VTSR.] 

Evaluation 

Technical tekltog tinws for sample extraction are atabUshed by comparing t te sampUng date on 
the EPA Sampte Traffic Repon wito t te data of extractioa oa Form I SV-l and SV.2 [Form i 
LCSV.i and LCSV.2f and tiw sampte extraction sheets. To determhw tf t te samptes were analyzed 
witoin the holdtog time after extraction, compare toe data of exuactfon on toe sampte extraaion 
sheets wito toe data of analysb on Fbim I SV-l and SV-2 F̂orm / LCSV-i and LCSV-2J. 

Verify ttet the traffic repon indicata Uut toe sampla were reoeh«d toua and iced, tf toe 
sampla were not iced or there were any problem wito tte sampla upon receipt tten 
discrepanda to toe sampte conditfon couto effea toe data. 
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Action 

L If technical holdtog tima are exceeded, Qag aU positive raults a atimated *J' and sample 
quantiution Umics a atimated 'UJ* and document toat holding tima were exceeded. 

2. If technical holding tima are grossfy exceeded, either on the fint analysb or upon re-
analysis, the reviewer mat use profeaional judgement to determtoe toe reltobiUty of the 
dau and the effects of additional srarage on tte sampte raults. Tte reviewer may 
detennine ttet positive raults or toe assodated quantiutfon Umits are approximata and 
should te qualified wito 'J* or *Ur, rapectivefy. Tte reviewer may determine toat non-
detea dau are unusable (R). 

< 3. Due to limited information concemtog holdtog tima for soU sampla. it b left to the 
dbcretion of the dau reviewer ra appfy water teldtog time criteria ra soU samples. 
Professfonal judgement b requirte ra evaluate holding tima for soU umptes. 

4. Whenever possible toe reviewer shouto conunent on tte effea of tte holdtog time 
exceedance on the raulttog dau to toe dau review narrative 

5. When contraaual and/or technical tobling thna are ffloereded. tob steuld te noted a an 
action item for toe TPO. 

6. Tte reviewer should abo te aware of toe scenario to which toe lateratory h a exceeded 
tte technical holdtog times, but met oontractnal telding times, to thb case toe dau 
revievwr should notUy tte Regional TPO (where sampla were coUected) and/or RSCC 
ttet shipment detoys have occurred so that tiw fieto problem can te corrected. The 
reviewer may pau thb informatfon on ra toe latorarary's TPO. but should explain that 
contraaualfy the laterarary met t te requirements. 
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n. GC/MS tostrument Perfonnance Check 

A. Review Items: Form V SV [Form VLCSVJ, and DFTPP maa speara and maa Usttog. 

B. Objeaive 

G a chromatograph/maa spearomeur (GC/MS) iatrument performance checks (formerly 
referred to a tuntog) are performed ra eaure maa resolution, identification and. ra some degree. 
seaitivity. These criteria are not sample specific Conformance b determtoed atog sundard 
materiab. therefore, toese criteria stould te met to aU drcumstanoes. 

C. Criteria 

The analysb of the imtrument perfonnance check solution ma t te performed at toe beginntog of 
each 12-hour period durtog which sampla or standards are analyzed. Tte iatrument performance 
check, decafiuorotriptenylphosphine (DFTPP) for vototite analysis, ma t meet tte ion abundance 
criteria given telow. 

Decafiuorotriphenylphosphine (DFTPP) 

ja^ ION ABUNDANCE CRITERIA 

51 30.0 - ao.0% of mtt 198 
68 Lea tiun 10% of m/k 69 
69 Present 
70 Lea tiun 2.0% of m/z 69 
127 2S.0 - 15Xm of mix 198 
197 Lea tiun 1.0% of m/k 198 
198 Base peak. 100% retotive abundance 
199 5.0 - 9.0% of m/z 198 
275 10.0 • 3aO% of m/2 198 
365 Greater than 0.75% of m/z 198 
441 Present but lea than m/z 443 
442 40.0 -110.0% of m/z 198 
443 15.0 - lAJa% of m/k 442 

NOTE: AU ion abundanca must te normaUzed ra m/z 198, tte nominal base peak, even toough 
tte ion abundanca of mtt 442 may te up ra 110 percent toat of m/z 198. 

D. Evalnadoa 

1. Compare toe dau presented on each GC/MS tostrument Performance Check (Form V SV 
[Farm V LCSVJ) wito each maa Usttog submitted a te eaure tiw foUowing: 

a. Form V SV [Fonn VLCSVJ b present and completed for each 12-hour period 
durtog which sampla were analyzed. 
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b. Tte laterafoiy ha not made any tianscriptton enon tetween toe dau and toe 
form, tf ttere are major differenca tetween the mau Ibttog and toe Form Vs. a 
more to-depto review of toe dau b required. Thb may todute obtaintog and 
reviewtog additfonal toformation firom toe lateraraiy. 

c. Tte appropriate number of significant figura h a been reponed (numter of 
significant figura given for each ton in toe ion abundance criuria column) and 
ttet roundtog b correct 

d. The toteraraiy h a not made any calcutotion errors. 

"> Verify ftom tte raw dau (maa spectral Usttog) tiut tte maa aaignment b correa and 
ttet the maa b normalizte to m/z 198. 

3. Verify Uut tte ion abundance criurto wa met I t e criteria for m/z 68. 70.441. and 443 
are alcatoted by normaUztog ra tte specified m/z. 

4. tf possible verify ttet speara were generated atog appropriate background subtraction 
tecteiqua. Stooe toe DFTPP spectrum b obtained from chromatographic peaks Uut 
steuto te fkee from coelutfon problems, badcgromd subtractfon steuto te done to 
accordance wito tte foUowing procedure Thrw scans (tte peak spex scan and toe scaa 
immedtotefy precedtog ate foUowtog tte apex) are acquired and averaged and teckground 
subtnction ma t te aooompUshed ustog a s t o ^ scan prior ra toe dutfon of DFTPP. 

NOTE: AU tostrument condltioa mat te ktentical ra those used to tte sampte analysb. 
Backgroute subtractton actfoa raulttog to spectral dbtortfoa for toe sole purpose of 
meeting toe contraa spedflatfoa are contrvy ra tiw quaUty aauranoe objeaiva and are 
therefore unacoepuble 

Actfon 

tf toe latenrary h a made mtoor transcriptfon erron which do not signiflcantfy affea the 
data, toe dau reviewer steuto mate tte necessary ooirectioa on a copy of toe form. 

If toe totonrary h a toiled to provide toe correa forms or h a made significant 
transcription or calcutotfon erron. tte Region's daignated represenutive should oontaa 
toe latenrary and requat oorrectte data, tf tiw informatfon b not avaitoble then the 
reviewer ma t use professfonal judgement ra assea tiw data. Tte latentoiys TPO 
steuto te totifled. 

tf maa aaignment b to error (such a mtt 199 b indicated a the base peak ratoer toan 
mtt 198), dassify aU assodated dau a unusabte (R). 

If ion abundance criterto are not met profeafonal judgement may te appUed ra determine 
to wtet exunt toe dau may te utUized. GukteUna ra ato to the appUcatfon of 
profeaional judgement to evaluattog ion abundance criterto are discussed a follows: 
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a. Some of toe most critical toaon to the DFTPP criteru are the non-iatrument 
specific requirements ttet are also not undufy affected by the location of toe 
spearam on toe chromaragnphto profile The mtt ratios for 198/199 and 442/443 
are criticaL These ratios are based on tte natural abundanca of carten 12 and 
carten 13 ate should always te met Similarfy, the retotive abundanca for m/z 
68. 70,197. and 441 iteicau tte oonditton of toe iatrument and tbe suiubility of 
the resolution adjatment a te are very important Nou ttet aU of the foregoing 
abundanca retote to adjacent ions; they are relaiivefy inseaitive to differenca in 
iatrament daign and position of the spectrum on toe chromaragraphic profile. 

b. For the ioa at mtt 51. 127, ate 275. tte aaual retotive abundance b not a 
criticaL For iatanoe tf mtt 275 h a 40% retotive abundance (criuria: 
10.0-30.0%) and otoer criteria are met tiwn tte deficiency b mtoor. 

e The relative abundance of mtt 365 b an todiarar of suiubte instrument zero 
adjatment tf retotive abundance for mtt 365 b zero, mitttmnm detection Umits 
may te affected. On the otter hand, tf mtt 365 b present but lea tten the 
0.75% minimum abundance criteria, tte defidency b w t a serfoa. 

5. Oedsioa ra use analytical dau assoctoted wito DFTPP iatinawat peribrmanoe checks 
not meettog oontiaa requiienwna stouU te clearfy noted to tte dau review narrative. 

6. tf t te reviewer h a reason ra believe ttet instniawnt peiftmnnnoe check criteru were 
achieved atog techiuqua other than those spedfted to tte SOW ate ILD.4 above 
additional informattoa oa Uw DFI7P tostnunent perfbnnaaoe checks stould te obuined. 
tf tte trfhniqtin employed are found ratea variance wito contraa requirements, the 
proeedura of tte latoratoiy may merit evaluatioa. Concerns or questions regarding 
lateratory performance shouto te teted for TPO actfon. For example tf toe reviewer ha 
reason to teUeve ttet an inapproprtou technique wa used ra obtato background 
subtraction (such a background subtracttog fiom toe soNent friint or from another region 
of the chromatogram ratoer Uun tte DFTPP peak), tten thb shouto te noted for TPO 
aafoit 
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m. toitial CaUb-tkm 

A. Review Items: Form VI SV-l and SV-2 [Fom VI LCSV-l and LCSV.2], quantiution repons. and 
chromatograms. 

B. Objective 

Complunce requirements for satbfacrary tostrument calibration are aubUshed to eaure that the 
tostrument b capable of produdng accepiabte quaUutive and quantiutive dau for compounds on 
toe senuvototite Target Compoute List (TCL). toittol caUbration demoatrata ttet the 
tostrument b capable of accepiabte performance in toe tegtoning of tte analytical ran and of 
produdng a Unear caUbration curve. 

C Criterto 

1. Initial caUbration sundards conuintog teth semivototile urget compounds and surrogata 
are analyzed at ooncentratfoa of 20.50,80.120. and 160 ug/L at tte teginntog of each 
analytical sequence or a neoessaiy tf toe conttoutog caUbration acceptance criteru are not 
met Tte initial caUbration (ate any assoctoted sampla ate blanks) must te analyzed 
withto 12 toun of tte assoctoted tostrument performance check. 

[For data gintrattd Uaou^ Uu Low Conetntraaon SOW: Inidal eaSbraaon staidads containing boUt 
stmivolaalt TCL compounds and suirogaa tat analyud a uammeiiiiom ^5 .10 , 20, 50. and 80 
UglL a Uu beginning ̂  taeh anatyaeal stqutnct or a muusary ifUu eenaiaiing cahbnaion acceptance 
criteria an not mtt. The initial calibration (and any moeiatid tampia and blatUai must bt analyud 
within 12 houn of Umassodaud DFTPP tuning chtck. Tht following mna eempeunds requin initial 
calibration a 20, 50,80i, 100, and 120 uglL- Z4.diniaophtnol, 24J-iriehlorophent)L 2-nitnanUine, 3. 
nitreaniline, 4.nitroaniBnt, 4.nitrophtnol, 4,6.dinia9-2-mtthylphtnol, ptmaehlorephtnoL and 14.6-
tnbromophmol (surrogau).] 

1 Minimum Retotive Raponse Faaor (RRF) criteru must te greater Uun or equal to 0.05. 
Contractual RRF criterto are Usted to Appendix A [Appmdit Bf. 

3. The Percent Retothv Standard Devutioa (%RSD) for Uw RRFi to tte toitial calibration 

mat te les than or equal to 30%. 

D. Evaluatioa 

1. Verify ttet tte c o m a concentration of standartb were used for tte initial caUbration (i.e.. 
20,50, 80,120, ate 160 ug/L). For toe eight compountb wito higter CRQLs. only a four-
point initial caUbntton b required (Le. 50. 80.120, ate 160 ug/L). 
(Verify tha du comer cunttiurmon of standards wen used for Um inidal ealibraaon (Lc 5. 10. 20. SO. 
and 80 UglL). For Um nine compounds Usud in IH-Cl. with higfur CRQLs, verify Uuuaftvepoint 
initial eaUraden a 20i 50l 80 100, and 120 ug/L wa performed.] 
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1 tf any sample raults were calculated atog an imtial caUbntion. verify ttet the conea 
standard (Le. tte 50 ppb standard) w a used for calculating sample raults and that the 
sampla were analyzed within 12 houn of the assoctoted iatrament perfonnance check. 

[If any sample resuitt wen calculated using an inidal caUbraaon, verify Uut Uu correa standad (Le.. 
Uu 20 UglL standard or 80 ug/L for Uu compounds listed in Ill.Cl.i was used for calculating sample 
resuitt and Uut Uu sampla wen analyzid widiin 12 houn ofUu assoeiaed DFTPP outing ehtck.] 

3. Evaluau toe RRFs for aU semivototUe target compounds and surrogata: 

e Check ate recalcutow toe RRF ate RKF for at leat one semivototile target 
compoute associated wito each totenial standard. Verify ttet toe recalcutoted 
value(s) agrea wito tte latenrary reported value(s). 

b. Verify ttet aU semivototUe target compounds and surrogata teve RRFs ttet are 
greaur than or equal ra 0.05. 

NOTE: Because hbrarical performance dau indicate pwr raponse and/or emtic tehavior. tte 
seniivototite compounds to Tabte 4 have ao ooatraccnal marimum %RSD criteria. 
CoatractuaUy tiwy m a t meet a mtoimum RRF criteria of Oi)L however. Ibr dau review 
purposes, t te 'greater than or equal fo 9Jtgr orlierioa to applied fo aU seativototite 
coBsponndSi 

Tabte 4. SemivototUe Target Compoaads Exhibittog Poor Raponse 

22'-oxybis(l-Chtoropropaw) Dietiiylphtiiatote 
4-ChtoroanUhw 4-NitroaitiUne 
Hexachtorobutadlene 4,6-Dtoitio-2-itethylptenol 
Hexachtorocydopentadiene N-Nttiosodiphenylamtoe 
2-NitroanUtoe Di-n-butyiphthatou 
Dtowtoylphthatote Butylbenzylphthalau 
3-NitroanUhw 3-3*-Dtohtorotettztotoe 
2,4-Otoitrophetol bb(2-Ethytoexyl)phthatote 
4-Nitroptetol Di-n-ociylphtiiatott 

If 2.4,6'Traremophtnol (aar)t 
Nitrebenunt.dj (surr)t 

t M B M •ertla, Mnttt-eoncentratton onfy 
tLoi t Coiutnaaaon Waur only 

4. Evaluate toe %RSD for aU semivototUe target compounds ate surrogata. 

e Check and recalcitiate tiw %RSD for one or more semivolaiite target 
compound(s): verify tiut tiw recalcutoted value(s) agrea wito tte lateratory 
reponed value(s). 
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b. Verify Uut aU semivototUe urget compounds teve a %RSD of lea Uun 30%. 
T te Qonaactual criteria tor an acceptable initial caUbratfon spedfia t tet up to 
any 4 semivototUe target compounds may ful ra meet minimum RRF or 
marimum %RSO a long a they have RRFs ttet are greater than or equal to 
0.010. and %RSD of lea t ten or equal to 40.0%. For dau review purposa. 
however, all compounds m a t te coaidered for qualifiation when the %RSO 
exceeds the ± 30.0% criterioe 

c tf toe %RSD b greater than 30.0%, toen toe reviewer should use professional 
judgement to determtoe toe need to check toe points on the curve for the cause 
of toe non-ltoearify. Thb b checked by eUmtoattog eitoer toe high point or the 
low potot and recalcutottog toe %RSD. 

tf erron are deteaed to toe calcutotioa of either t te R K F or t t e %RSD. perform a 
more comprehensive reoaloutotion. 

Action 

I. AU semivototUe urget compounds, todudtog t t e 19 *poor performen' wUl te qualified 
a t o g the foUowtog criurto: 

a. tf toe %RSD b greater than or equal ra 30LO% a t e t t e RRF b greater Uun 0.05, 
qualify positive r a u l u wito T . and non-detected semivototite target compounds 
a tog profeaional j tegement 

b. tf toe RRF b lea than 0.05. quaUfy positive r a u l a ttet teve accepuble mass 
spearal identifiation wito 'J* a tog profeaional judgement and non-detects a 
unusable (R). 

1 At toe reviewer's discretion, a more in-depto review to minimize toe qualUication of data 
can te acoompUshed by ooaidering t t e foUowtog: 

a. tf any of toe required semivototUe compounds teve a %RSD greater tten 30.0%. 
and if eUmiiuttog eitoer toe high or toe tow potot of the curve d o a not ratore 
the %RSD ra lea than or equal ra 30.0%: 

i. QuaUfy positive r a u l u for t tet oompound(s) wito 'J*. 

u. QuaUfy non-detected semivototite target compounds based on professional 
jtegement 

b. tf Ute high potot of toe curve b outside of t te Unearify criteria (eg. due to 
saturation): 

L No quaUfien are required for positive rau lB to t t e Unear portion of the 
curve 

iL Qualify positive raul ts outside of t te Unear portion of t te curve with 'J*. 
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iii. No qualifien are needed for non-deteaed target compounds. 

c If toe low end of toe curve b outside of toe linearity criterto: 

i. No quaUfien are required for positive raula in toe linear portion of the 
curve 

u. Qualify low level positive raults in the area of non-Unearity wito 'J'. 

iiL QualUy non-detectte semivototUe target compounds aing professional 
judgement 

3. tf the lateratory h a fuled ra provide adequate caUbration informstion. the daignated 
represenutive should conua toe toterarary and requat toe ntcsr:.3Tf toformation. If the 
information b not available the reviewer mat use profeafonal jucigement ra assea toe 
data. 

4. Whenever possible tte potential eflleots on toe dau due ra caUbration criteru exceedance 
stould te noted to toe dau review namtive 

5. tf caUbration critecto are gronfy eneeeded, this stouM te Mted for TPO actfon. 
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IV. Continnln. C1lh«tian 

Review Items: Form VII SV-l and SV-2 [Form VII LCSV.I a d LCSV.2], quantiution reports, and 
chromatograia. 

Objective 

CompUance requirements for satisfaaory iatrament caUbratfon are estabUshed to eaure that the 
instrument b capable of produdng acoepttete quaUutivtf ate quantiutive dau for semivolatile 
urget compounds. Conttoutog caUbration atabUsha tte 12-teur retotive raponse toaon on 
which toe quantiutioa are based ate checks satisfKraiy peribrmanoe of toe iatrument on a 
day-to-day bais. 

C Criteria 

Conttoutog caUbratfon standards conuintog toto urget compounds ate surrogata are 
analyzed at toe teginntog of each 12-hour analysb period fisUowing tte analysb of the 
iatrament performance check and prtor ra tte anaiysb of blanks ate sampla. 

The minimum Retotive Raponse Facran (RRF) for sentivototUe target compounds and 
surrogata mat te g m u r than or equal ra 0.05. 

The percent difference (%D) between Uw toitial caUbntton BOT and toe conttoutog 
caUbratfon RRF mat te withto ± 25.0% for aU target compounds. 

Evaluatton 

Verify ttet toe conttoutog caUbratton wa ran at tte required frequency and that the 
conttoutog caUbratfon wa compared ra tte c o m a initial caUbratfoe 

Evaluate toe oontinutog caUbratfon RRF for aU semivototite target compounds and 
surrogates. 

a. Check ate reoalcutott tte conttoutog caUbration EIRF for at teat one 
semivototite urget compoute for each tournal standard; verify tiut the 
recaknlaied valoe(s) agrea wito tiu lateraraiy reponed v8lue(s). 

b. Verify ttet aU semivototite target compounds ate surrogata have RRFs within 
spedficattons. 

NOTE: Because hbrarical perfonnance dau todicau poor raponse andfor emtic tetevior. the 
compounds to Table 4 (Section IILD J ) have no contractual marimum %D criteria. 
ContraauaUy they mat meet a minimum RRF criterion of 0.01. however, for dau review 
purposes, tiw 'greater thaa or eqoal m OJS" crlurton is applied fo all seativolatite 
compounds. 
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3. Evaluate the %D tetween inittol caUbration WRF and conttoutog caUbration RRF for 
one or more semivototile compounds. 

e Check ate recalcutote toe %0 for at leat one semivototile target compound for 
each tournal sundard: verify ttet toe recalcutoted value agrea with toe 
latoratoiy reponed value(s). 

b. Verify ttet the %D b within the ± 25.0% criterion, for aU semivolatile urget 
compounds and surrogates. Note those compounds which have a %D outside the 
± 25.0% criterion. The oontractual criteria for an acoepubte conttoutog 
caUbratfon spedfia ttet up ra any 4 semivototUe target compounds may toU to 
meet mtoimum RRF or marimum %D a long a they have RRFs ttet are greater 
than or equal to 0.010. and %D of lea than or equal ra 40.0%. For dau review. 
purposa. however. aU compounds ma t te coaklerte for qualification when the 
%D exceeds the ± 25.0% criterioe 

4. tf erron are detected to t te calcutotioa of eitter toe conttoutog caUbration RRF or the 
%D. perform a more oompreheaive recalcutotfon. 

E. Action 

1. The reviewer steuto use professfonal judgenwnt ra detemtoe tf It b necessary to quaUfy 
the dau for any semivototUe target compound, tf quallficatfon of dau b required, it 
shouto te perfoimed atog tiu foUowing guideUna: | f l | 

a. tf toe %D b outside toe ± 25.0% criterion and tte conttoutog calibration RRF is 
greater tiun or equal to 0.05. quaUfy positive raula 'J*. 

b. tf toe %D b onoite toe ± 25.0% criterton and tte conttouing caUbration RRF is 
greater tiun or equal ra 0.05. qualify tea-detected semivototite target compounds 
'UJ". 

c If tte conttoutog caUbration RRF b lea than 0.05. quaUfy positive raula ttet 
have acoepubte maa spectral identiflcation wito *J* or use profeaional 
judgement 

d. tf tiw continntog caUbratfon RRF b lea t h u 0.0S, quaUfy non-detected 
semivolatite target compounds a unusabte (R). 

2. tf t te laborafoiy h a ftiled to provide adequate caUbntfoa tofonutfoa. toe daignated 
lepreseBiative stonld oontaa tte lateraraiy ate requat tte necessary informatioe tf the 
infonnation b Mt avaUabte. the reviewer ma t use pnfessfoaal judgmnent fo assess toe 
data. 

3. Whenever poatote. tte potential effects oa tte dau dne w caUbntfoa criteria exceedance 
shoukl te noted to tte dau review namtive 

4. If calibration criteria are groafy exceeded, thb should te noted for TPO action. 
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V. uudi 

Review Items: Fonn I SV-l ate SV.2 [Fonn I LCSV.i and LCSy.2], Form IV SV [Fonn IV LCSVJ, 
chromatograia. and quantiution reports. 

Objective 

The purpose of lateraraiy (or fieto) blank analysa b to determtoe toe exbunoe and magnitude of 
contamination probleia raulttog from lateraraiy (or fieto) activities. The criteria for evaluation 
of blanks appfy ra any blank assodated wito tte samptes (eg., method blanks, iatrament blanks, 
trip blanks, ate equipment blanks), tf problems wito g u blank exbt aU assoctoted dau mat te 
careftiUy evaluated to tetermine wtether or not ttere b an inherent variabUify to toe data, or if 
the problem b an bototed occurrence not affecttog otoer data. 

Criterto 

1. No contaminanu should te fotmd to toe blanks. 

1 The metood btonk mat te analyzed on each GC/MS system used to analyze ttet specific 
group or set of samples. 

Evaluatton 

1. Review tte raula of aU assodated blank. Form I SV-l ate SV-2, ate raw dau 
(chromaragrams ate quantiution reporo) to evaluau tte presence of target ate non-
target compounds to tte blanks. 

1 Verify ttet a method blank analysb h a been reponed per matrix, per concentration level. 
for each extraction batch ate for each GC/MS system used fo analyze semnotaule 
samples. The reviewer can use tte Method Blank Summaiy (Fonn IV SV) to aabt in 
identifytog sampla assodated wito each method blank. 

Action 

tf the appropriau btonks were M I analyzed wito toe frequency described above toen the dau 
reviewer shoukl use professfonal judgement ra detennine tf toe assodated sample dau should te 
quaUfied. Tte reviewer may need ra obtato additfonal information from toe toteratory. The 
situation stouki te wted tor TPO action. 

Action to tte case of uuuitabte blank raula depends on the drcumstanoa and origto of the 
blank. Positive sampte l an la steuto te reponed unlea t te concentratfon of toe compound in 
toe sample b lea than or equal ra 10 tima (ICk) tte amount to any blank for tte eonuMm 
phttetote contaminanu. or 5 tinws toe amount for other compounds, to tosunoa where more 
tten one blank is assodated wito a given sampte. quaUfication steuld te based upon a comparison 
wito toe assodated blank having t te highat concentntion of a contaminant Tte raulu mat not 
te corrected by subtracting any blank value 
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Specific actioa are a foUows: 

L If a semivolatUe compound is found to a blank but jiQi found to the sample no aaion b 
ukee tf toe contaminanu found are vototile target compounds (or toterfertog non-target 
compounds) at significant concentratioa above tte CRQL, toen thb should te noted for 
TPO aaion. 

2. Any semivolatile compound deteaed in toe sample (otoer than toe common phthalate 
contaminana). ttet wa abo detected to any assoctoted blaak. b quaUfied tf toe sample 
concentration is lea tiun five tima (5x) tiw btoak ooaoentntfoe Tte quantiution limit 
may also te elevated. lypicaUy, tiw sampte CRQL b etevatte fo tte concentntion found 
to toe sample Tte reviewer should use profeafonal judgemem ra tetermtoe tf funher 
elevation of toe CRQL b required. For phthatou oonuntinants. tte raulu are qualified 
*U' by elevating toe sample quantiution Umit ra toe sampte concentration when toe 
sample rault b lea tten lOx toe blank concentratioe 

The reviewer should note ttet btonks may not involve tte same weights, voluma. or 
dilution facran a tte assodatte samples. These (Boon mat te taken toto coaideration 
when applying toe '5x' and 'IGK* criuria. such toat a comparison of tte ratal amount of 
contamination b actualfy made 

AdditionaUy, toere may te insunoa where Uttte or w oontamtoatfon wa present to the 
assodatte blanks, but qoaUficatioa of the sampte wa deeawd necessary. Contamination 
totrtxluoed through dUutton b one example Alttough it b tet always poaible to 
detennine insiaaca of this occurring can te detected wten oontantinuo are found in the 
dUuted sampte rau l t btu are absent to t te undfluted sampte result Stooe toth raults 
are not routtoefy reported, it nuy te imposstote ra verify thb source of conumination. 
However, tf toe reviewer dewrmtoa that t te contamination b from a source other than 
toe sample hc/ste stonM qualify t te data. In this case tte 'Sx* or 'IGK* rula may not 
apply, toe sampte value stouto te reponed a a aoa-detect Aa explanation of the 
rationale used for Utis determiMtfon stould te provkled to tte narrative accompanying 
toe Regional Dau Assessment Summaiy. 

3. tf groa contamitetfon exbo (Le. saturated peaks by GC/MS). aU affeaed compounds in 
the assodated sampla stouto te quaUfied a unusabte (R). due to toterferenoe Thb 
shoukl te noted for TPO action tf t te ctmtamination b sapected of havtog an effea on 
toe sampto results. 

4. tf toordlnate amonna of other urget compounds are fonte a tow leveb to toe blank(S). it 
may te todicative of a probtem and stouto te noted for TPO actfoe 

5. The same consideratton gh«n ra t te target compounds shonkl abo te given ra Tenutively 
Identified Componads (TIO) which are found to boto t te sampte and assodated btonk(s). 
(See SV Section XO for TIC gnidanoe) 

6. tf an tostrument btonk w a tot analyzed foUowtog a sampte analysb which oonutoed an 
anatyte(s) at high ooncentration(s). sample analysb resula after tte high concentration 
sampte ma t be evaluated for canyover. Profeaional judgement steuto te used to 
determtoe tf iatrument croa-contamination h a affeaed any positive compound 
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tdendilGatfon(s). tf instrament ooss-oonumiution b suggated, toen this stould be 
noted for TPO action if toe crou-conuminatfon b sapeaed of having an effea on the 
sampte raults. 

The foUowtog are exampla of applytog toe blank qualifiation gutoeUnes. Certato circumsianca 
may wanant devutioa from these guideUna. 

Example 1: Sample rault b greater than toe Contraa Required Quantiution Limit 
(CRQL), but b less Uun the 5x or IQx multiple of tiw btonk rauit 

Rule 
lOl 2s 

Blank Rault 7 7 
CRQL 5 5 
Sampte Rault 60 30 
QuaUfied Sampte Rault 60U 30U 

In toe example for toe 'IQx* rule sampte raulo lea than 70 (or 10 x 7) 
wouto te quaUfied a non-detects. to tte case of tte *5x* rule, sample 
raula lea tiun 35 (or 5 x 7) would te qualified a non-deteas. 

Sample rault b lea toan CRQL, ate b also lea Uun toe 5x or lOx 
multipte of tte blank raul t 

Rule 
IflK 2S 

Blank Rault 
CRQL 
Sampte Rault 
QuaUfied Sampte Rault 

6 
5 

4J 
5U 

6 
5 

4J 
5U 

Note ttet dau are not reponed a 4U, a titis wouto te reported a a 
detectfon Umit telow toe CRQL 

Sampte result b greater than t te 5x or IQx multipte of t te blank rault. 

Rute 

Btonk Rault 10 10 
CRQL 5 5 
Sampte Rault 120 60 
QuaUfied Sampte RauU 120 60 

For toto tte 'lOk* ate '5x' rales, sampte raula exceeded tte adjated 
blank raula of 100 (or 10x10) ate SO (or 5x10), respectivefy. 
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VL Surroeau SoUtta 

A. Review Iteaa: Form II SV-l and SV-2 (Form ll LCSV], chromatograiiis. and quantiution reports. 

B. Objeaive 

Laterarary perfonnance on todividual sampla b atabUshed by meaa of spUdng aaivitia. All 
sampla are spiked wito surrogate compounds prfor ra sample preparation. The evaluation of the 
raula of toese surrogate spika is not necessarify straightforward. The sample itself may produce 
etftas due ra such faaon a tourferenoa ate high concentratioa of analytes. Since toe effects 
of the sample matrix are frequentfy ouaide toe control of the toterarary and may praent 
relativefy uiuque problems, the evaluation and review of dau based on spedfic sample raults b 
frequently subjeaive and denunds analytical experience ate profeaional judgment Accordingly, 
this seaion c o a b u primarUy of guideUna, to some casa wito several optional approacha 
suggated. 

C. Criterto 

1. Surrogate spikes, 4 add compounds (3 required ate 1 advisoiy) and 4 base/neutral 
compounds (3 required ate 1 advisoiy) are added ra aU sampla ate blanks to meaure 
their recoveiy to sampte and blank matrices. 

[For data gumraud Ureugh Uu Lam Conetntraaon SOW: Staregqu spika. 3 aeid compounds and 3 
bastlntuaal confounds, a t added to aO sampla aid blanks to miasun Uua recovery in sample and 
blank maaica.] 

2. Surrogate spite recoveria for semivototUe sampla ate btonks ma t te withto the limits 
specified on to Appendix A and on Form II SV-l ate SV-2. 

[For dau generated Uaaugh Uu Low Concentration SOW: Surogau spike recoveria for semiwlatUe 
sampla and blanla miut be within Uu lindtt sptcifitd in Apptndix B and on Form II LCSV. J 

D. Evaluation 

I. Check raw dau (eg., chromaragrams and quantiution repora) to verify toe surrogate 
spite recoveries on tte Surrogate Recovery Form II SV-l and SV-2 [Form II LCSVj. 
Check for any tnnacriptton or calcutotion errors. 

1 Check ttet t te surrogate sptoe recoveria were calcutoted conectfy. The equation can be 
fionad to Appendix A [Apptndix B]. 

3. The foUowtog stouki te determtoed friim tte Surrogate Recoveiy form(s): 

e tf any two base/neutral s£ add surrogata are out of specification, or tf any one 
base/neutral or add extractable surrogate h a a recoveiy of lea than 10%. then 
there steuto te a reanalysb ra confirm ttet tte non-compUance b due to sample 
matrix effeas ratoer than totoratoiy defidendes. 
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NOTE; Wbn there are unaooepubte sumgaie recoveria followed by sucoeafhl re-analysa. the 
latorararia are required ra repon onfy toe succeafUl run. 

b. The totonrary h a faUed to perform satistoaorUy tf surrogate recoveria are out 
of specification ate there b no evidence of rdnjection of toe extraa. or 
reexiractfon and reanalysb (tf retojeaion toUs to resolve tte problem). 

c. Verify ttet no blaitia teve surrogata recoveria ouuite toe criteria. 

4. Any time there are two or more analysa for a particular ftoctfon toe reviewer mat 
deurmine which are toe bat dau ra report Consiteratfoa stould todude but are not 
limited to: 

e Surrogate recovery (marginal vena groa deviation). 

b. Tedmical holdtog times. 

c Comparison of the valua of toe target compounds reponed to each fraction. 

d. Other QC informatfon, such a performance of toternal standards. 

Action 

Dau are not qualified wito rapea ra surrogau recoveiy ualea two or more semivototUe 
surrogata, withto tte same taction (base/neutral or add fraction), are out of spedfiation. For 
surrogate spUce recoveria out of spedfiaifon. tte foUowtog approadws are suggated based on a 
review of aU dau from tte case apedaUy considering t te apparent complexity of toe sample 
matrix. 

1. tf two or more surrogata to dther semivototite Itoction (basc/neutrd or add fraaion) 
have a recoveiy greater toan tte upper aco^unoe Umit (UL): 

e Specify tiw fraction tiut b being quaUfied, Le add, base/ncatnL or toth. 

b. Detected semivototUe urget compounds are qualified *J.' 

c Resuitt tax non-detected semivolatUe target compounds steuld not te quaUfied. 

2. tf two or more surrogata to dtoer semivototUe fraction have a recovery greaur than or 
equal fo 10% but lea than tte lower acceptance Umit (LL): 

e Spedfy tiw fractfon tiut b tetog quaUfied, i.e add, base/neutnL or teto. 

b. Detected semivototUe target compoumb are qualified 'J.* 

c Fbr non-deteaed semivototUe torget compounds, toe sampte quantiution limit b 
quaUfied a approximated (UJ). 
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tf any surrogau to dtter semivototile taction show lea than 10% recovery: 

e Spedfy the fraaion ttet is teing qualified. i.e. add. base/neutral, or teth. 

b. Detected semivototUe target compounds are qualified 'J*. 

c Non-deteaed semivolatUe target compountb may te qualified a unaable (R). 

Table 5. Qualification of Semivototite Analyta Based on 
Surrogate Recoveria 

Deteaed analyta 

Non-deteaed aaalyta 

Surrogate Recovery 

> UL 10% to LL < 10% 

J 

No 
QualiflcatioB 

J 

UJ 

J 

R 

to tte special case of a blaak analysb wito surrogates out of spedflcatfoe toe reviewer 
a a t give special consMention to toe vaUdfty of assoctoted sample data. The baic 
oonoera is whether tte btonk problems represent an isototed problem wito the btonk 
atone or whetoer ttere b a fiindamental problem wito tte analytical procea. For 
example tf one or more sampla in the tatch show acoepubte surrogate recoveria. the 
reviewer may choose ra coatoer toe blank probtem to te an bototed occunence. 
However, even tf titis judgement aUows some use of toe affected data, analytical problems 
steuto te noted for liPO action. Abo note tf there are potential contractual problems 
assodated wito the lade of re-analysb of sampla ttet were out of spedficatioe 

Whenever possible tte potential effeas of tte dan raulting fhim system monitoring 
recoveria not meettog t te advisory Umia steukl te noted to tte dau review narrative. 
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vn. 

(N« Requited Cor Low Concentration Wear Dau) 

A. Review Items: Form in SV-l ate SV'2, chromatograms. ate quantiution reports. 

B. Objeaive 
Dau for matrix spikes/matrix sptoe dupUcata (MS/MSD) are generated to determtoe long-term 
predsion and accuracy of toe analytical metood on varfoa matrica ate ra demoatrate accepuble 
compound recovery by the laterarary at toe time of sampte analysis. These dau alone cannot te 
used to evaluate toe predsion and accuracy of todividual samples. However, when exercbing 
professional judgement thb dau stould te used to conjunctfon wito otoer avaUable QC 
informatioe 

C. Criteria 

1. Matrix spUta and matrix spite duplicate sampla are analyzed at tiequency of one MS and 
MSD per 20 sampla of similar matrix. 

1 Matrix spite and matrix sptoe dupUcau recoveria steuto te withto the advisory Umiu 
aubUshed on Form IU SV-1 and SV-l 

3. The Retotive Percent Differenca (RPDs) tetween matrix spite ate nutrix spike duplicate 
recoveria should te withto tte advisory Umia Usted on Form in SV-l and SV-I 

D. Evaluation 

I. Verify ttet MS and MSD sampla were analyzed at tiw required frequency and that raults 
are pnivided for each sample matrix. 

1 tospect raula for toe MS/MSD Recovery on Form m SV-l and SV-2 ate verify that the 

raulu for recovery ate RPD are withto tte advisoiy Umits. 

3. Verify transcriptfoa ftom raw dau and verify calcutotioa. 

4. Check ttet toe recoveria and RPD were calcutoted conectfy. 
5. Compare raula (%RSD) of ten-spiked compounds tetween tte original raul t MS, and 

MSD. 

E. Actkin 

I. No action b taten on MS/MSD dau alone However, ustog toformed profeaional 
judgment toe dau reviewer may use tiw matrix sptoe ate matrix sptoe dupUcate raulu in 
conjunaion with otoer QC criurto and determtoe tte need for some quaUfiation of the 

Z The dau reviewer should fint try ra determtoe to wtet extent tte raula of toe MS/MSD 
effea the assodated data. Thb determination shouto te mate wito regard to toe 
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MS/MSD sample itsetf a well a specific analyta for aU sampla assodated with the 
MS/MSD. 

3. In those imtanca where it can te determtoed ttet the raula of toe MS/MSD effea only 
(he sample spiked, then qualification shouto te lunited to thb sampte alone. However, it 
may te deurmtoed through the MS/MSD raults ttet a lateratory b having a systematic 
problem to the aiulysb of one or more analyta. which aflieas aU assodated sampla. 

4. Tte reviewer mat use profeaional judgement ra determtoe tte need for quaUfication of 
positive raula of non-spiked compounds. 

NOTE: [f a field btonk w a used for the MS/MSD. a sutement to ttet effea ma t te included for 
TPO aaion. 
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vm. utattoXsBBsLSiuisi 
(Low Coneentraiton Water) 

(A. Raviim Items: Form III LCSV, LCS chrematopami aid quantitaaan reports. 

B. Objeedrt 

Data for laboratory corurol sampla (LCS) an gmeraud u providt ii^iarmaiion on Uu accuracy of Uu analytical 
mtthod and Uu laboratory ptrfbrmarut. 

C. Criteria 

/. Laboratory eonaol sampla an auilyud at Jhquency of onee p a 20 sanpla p a SDG. Tha LCS must 
be pnpand aiul analysed concurrently with the sampla in the SDG. 

2 LCS percem recoveria must be within Uu QC Unas provided on Form IU LCSV. Tha LCS must meet 
Uu rteovery crittria far Uu samplt dau to bt aeetpitd. 

3. Tha LCS contains Um following simivolatilt uagn compounds, in addiden to Um nquind surrogata: 

Phtnol lJ,4-TridUorobmuHt 
i-Chlueophenol Naphthalam 
4.Chloroanilirm l4-Diniaetobuiu 
24,6-Triehlerophtnel Dkdiylphihalau 
bis(2-OUoroeUtyl)edur N-Nbroiediphaiylamiiu 
N-Niaoso-di^-propylamint Haaehlarobenxam 
ffexachloriudiane Bauo(a)pynrm 
Isophoront 

4. The criteria for surrogau recovery and intemal stanilard pafermaut also apply. 

D. EwUuadan 

1. Verify Uia LCS sampks wtn analyud a Uu requirtd fhqumey. 

1 Inspea Um resuitt for LCS Recovery on Form t n LCSV and verify iha the resuitt for recovery an 

within the advisory limits. 

3. Verify transcripdoiu frian ram data and verify calculaaons. 

4. Chedi Uia Uu rteaverias wen calculated correctly. 

If Uu LCS criuria tat not mat, Uun Um labonaory performance and medud accuracy a e in question 
Professioruil judgiment should be used to determine ifUu data should be quiUifUd or rejected. The following 
guidance is suggested for qualifj/ing sample data for which dm assodated LCS doa net meu Um n^ured criteria 

1. Action on Um LCS recovery should be based on both Um ruanber of compounds Uia an outside of the 
recovery criteria and Um mapdtude of the eeeeedanee of tht crinna 

2 IfUu LCS recovery criteria toe not met. Uun Uu LCS resuitt sheuld bt ustd to quaUfy sample dau for 
the specific compounds Uua toe incbided in Uu LCS sobiaon. Profasional judgiment thould be used to 
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qualify dau for compounds oUur Uun Uuue compounds Uia an incbided in Um LCS. Professional 
judgemau to qualify non-LCS compoumb should take into aecouiu tht compound class, compound 
recovery efficieney, analytieal problems assoeiattd wiih each compound, aiul comparabibty in 
performance of Um LCS compound ui Um non-LCS compound. 

3. If Uu LCS recovery is greaur Uian 140%, then posiave sample resuitt for Uu affeaed compoimd(s) 
should be qualified with a T . 

4. If the maa spectral criteria an met but Um LCS rteovery is lea Uian 60% Umn Um assodatd detected 
target compijunds shotdd be qualified T and tht assodated non-deteaed taget compounds should be 
qualified 'FT. 

5. If man Uun half of Uu compounds in Um LCS an not within Um required recovery criteria, Uun all of 
the aaoeiaud dttteud urgu compounds should bt qualifitd T and all aaociattd non-deteeud target 
compounds should bt qualifitd 'R.' 

6. Action on non-compliant surrogau recovery and inttmal suatdard ptrformanet should follow Uu 
proeedura provided in VI.E and XE, respectively. Pmfissitmal judgmum should bt tatd u> evaluae 
tht impact tha non-complianee for surrogau neovtry and inttmal standard ptrformanet in tht LCS has 
on Uu assodatd samplt data. 

7. It should be noted for TPO aedan if a laboratory fiils te aulyu m LCS mdi each SDG, or if a 
laboratery consisteHUy faila to gtntrat acceptable LCS recoveries.] 
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SV 

A. Review lums: Form I SV-l ate SV.2 /Form / LCSV.I and LCSV.2], chromatograms. quantiution 
repon. traffic repon and raw dau for Regional QC sampla. 

B. Objcoivc 

Regional QuaUty Aauranoe and QuaUfy Control (QA/QQ refer to any QA and/or QC toitiated 
by toe Region, including fieto dupliates. Regional Performance Evalution (PE) sampla. blind 
spika, and bltod blanto. It b highfy recommended ttet Regioa adopt the use of these. 

C. Criterto 

Criteru are determtoed by each Regtoe 

1. Performance evaluatfon sampte f luency may vary. 

[For dau gtnerated Uaeugi Uu Lou Concmaadon SOW: A ptrformame evabiadon (PE) samplt may 
ba rtquaed a frequandy a onet p a SDG.J 

Z The analyta present to tte PE sampte ma t te correafy klentified and quantified. 

D. Evaluation 

Evaluation proeedura mat foUow tte Region's SOP for dau reriew. Each Region will handle 
the evaluation of PE sampla on an UKttvtoual basis. Raula for PE sampla should te compared 
to toe acceptance criterto for tte specific PE samples, tf available 

E. Action 

Any action mat te in accordance wito Regional spedficatfoa and tte criterto for accepuble PE 
sampte raults. Unacoeptabte raula for PE sampla steukl te noted for TTO actioe 
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X. Internal .Staî itapî  

Review Items: Form VUI SV-l and SV-2 [Form VIII LCSV-l and LCSV.2]. quantiution reports, and 
chromatograms. 

Objective 

Internal Standards (IS) performance criteria eaure ttet GC/MS seaitivity and raponse are stable 
durtog every analytical run. 

C. Criterto 

1. toteraal standard area couna for sampla and blanks mat not vary by more than a factor 
of two (- 50% to •*- 100%) from the assodated caUbration standard. 

[For dau generatd Uirough Uu Low Conemtraaen Wata SOW: Inttmal standard ana couna must not 
very by man Uun a factor of t 40.0% from Um associaud ealibratien ttandard.] 

Z The reuntfon ttow of tiw towrnal standards to samptes ate btoaks mat not vary by more 
tiun ± 30 seconds from tiw retention time of tte assocuied caUbration standard. 

[For dau.gmaattd Uveugfi Uu Lew Coneaaradan SOW: Tha nundan dnu ofUu inttmal standards 
in sampla and blanks must na vary by mon Uum t2O.0 seconds pom Uu retendon ame of Uu 
associaud caUiraaon standard.] 

D. Evaluation 

1. Check raw dau (eg., chromaragrams and quantiution Usa) for sampla ate blanks to 
verify the toternal standard retention tinws ate area reponed on the Internal Sundard 
Area Summaiy (Forms VIH SV-l. VIII SV.2 [Fam vni LCSV-i and LCSV.zj). 

Z Verify ttet aU reuntfon thna and IS area are withto tte required criteria. 

3. tf there are two analysa for a particular firactfon. tte reviewer mat determtoe which are 

the ba t dau ra report Coaideratioa should indude: 

e Magnitude and direaion of tte IS area shift 

b. Magnitnde and direaion of toe IS retention tune shift 

c Technical tekltog times. 

d. Comparison of t te valua of the target compounds reponed to each fraction. 

Action 

I. tf an IS area count for a sample or blank is ouaide • 50% or •«• 100% of toe area for the 
assodated standard: 
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Intemal Siaadards SV 

e Positive raula for componads quaatiuted atog ttet IS stould te quaUfied with 
T . 

b. Non-detectte compouna quantiuted atog an IS area count greaur than 100% 
should not te quaUfied. 

c Non-deteaed compouna quantiuted aing an IS area count less tten 50% are 
reported a toe assodated sampte quantiutton Umit ate quaUfied with 'UJ*. 

d. tf extremefy tow area couna are reported, or tf performance exhibia a major 
abrapt drop-off. toen a severe lou of seaitiviiy b indicated. Non-deteaed urget 
compouna should then te quaUfied a unusabte (R). 

[ t f an IS a e a coum for a sample or blank is outsidt t 4 0 0 % of Um area for a a o e i a u d standard: 

(L PoudM rtsultt far compounds quanmmid using Uut IS sheuld b t qual^itd widi ' f . 

b. Non-dtuet td compounds quandtated using an IS area count p t a t a Uian 40% should not be 
qualified. 

c Non-detected compounds quandtated using a n IS a e a coum l e a Uun 4 0 % a n repmud a Uu 
assoeiaed sample quandtation limit and qualified widi ' U P . 

I f eanmety lam a n couna a e reponed, e r ifpafeemtmee aUdbia a major abrupt drop-off. 
Uun a seven l a u irf sensitivity is indieaud. N a i d e t e e t t d t o g a eempeunds thould Uun be 
tpulifitd as uiauable (R).J 

tf an IS retention time varia by more than 30 seconds: 

[Ifm IS nundan dnu varia by man Uian 2O0 seconds:] 

The chronutognphk profite for that sampte must te fiamined fo determtoe if any tobe 
positiva or negatives exist For shifts of a large awgniwdf, tte reviewer may coaider 
partial or fotal rejectioa (R) of Uw dau for ttet sampte fraction. Paitive raulu should 
not need ra te qualified wito *R* tf tte maa spectral criteria are met 

3. tf t te totenal standards perfornunoe criteria a n grassfy exceeded, toen thb should te 
noted for TPO actfon. Poteatial effeas on tte dau resulting from unacoepuble interaal 
standard performance should te noted to tte dau review namtive 
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XL Target Comnound Identiflcation 

Review Items: Form I SV-l and SV-2 [Form I LCSV-l and LCSV-2J, quantiution reports, mass 
spectra, and chromatograms. 

Objeaive 

QuaUutive criteria for compound itenttfiation have been aubUshed to miiumize the number of 
erroneoa identificatioa of compouna. An erroneoa identification can eitoer be a tobe positive 
(repontog a compound present wtwn it b not) or a fitise negative (not repontog a compound that 
b present). 

The identification criteria can te applied much more eaily in deteaing tobe positiva than fabe 
negativa. More toformation b avaUable due to the requirement for submitul of dau supponing 
positive identifications. Negatives, or non-deteaed compounds, on the other hand represent an 
absence of dau and are. therefore much more difficult to assea. One example of deteaing tobe 
negativa b toe repontog of a Target Compound a a TIC 

Criteria 

1. Compoute mat te withto ± 0.06 retotive retention time (RRT) unia of toe sundard 
RRT. 

Z Mass spectn of tte sampte compound and a current tobonrary-generated sundard mat 
match acoordtog ra tte foUowtog criteria: 

a. All ioa present to the standard maa spectrum at a retotive inteaity greater than 
10% mat te present to toe sample spectrum 

[For dau guutaitd Uwougfi Uu Low Concentration SOW: AU ions pnstm in Uu standard 
maa speeeum a a relative intensity peater than 25% must be praem in Uu sample specavm./ 

b. Tte retotive totensitia of these iom ma t agree withto ^20% tetween the 
sundard and sampte spectra. (Example: Fbr an ion with an abundance of 50% 
to tte staadard spectram. t te oorrapoteing sample ion abundance mat be 
tetween 30% ate 70%.) 

c Ions present at greater than 10% in toe samnte maa spectram but not present in 
tte f̂fiM^p* specinun mat te comideied and accounted for. 

[For dau gaurated Uaougfi Uu Low Concmaadon SOW: tons proem a peaer Uian 25'H in 
Um samole maa speeeum but not praent in Um standard maa spectrum must be considend 
and accounted fdr.J 

Evaluation 

I. Check that the RRT of reponed compounds is witiun ±, 0.06 RRT uniu of the sundard 
retotive retention time 
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1 Check ttet toe sample compound spectn agaiat tte totenfoiy standard speara fo verify 
tiut ia meeu toe specified criurto 

3. The reviewer shouto te aware of situatfou (eg^ high ooaoeBtratiOB sampla precedtog 
low concentration sampla) wten umpte canyover is a pouibUity and should use 
judgment to deurmtoe if tostrament croa-contamination h a affected any positive 
compound identUIcatioe 

4. Check tiw chromaragram ra verify ttet peaks are accounted for. I c . major peaks are 
eitoer klentified a Urget compounds. TICs. surrogates, or inuraal standards. 

E. Action 

I. Tte application of quaUutive criterto for GC/MS analysb of urget compounds requira 
profeafonal judgement It b up to tte reviewer's dbaetion ra obtato additional 
informatfon from toe toteraraiy. tf it b teterminte ttet tocorrea klentifioatioa were 
made aU such dau steuto te quaUfied a not detected (U) or unusabte (R). 

1 Professfonal judgeutent mat te used ra quaUfy tte dau tf it b deieimined ttet crou-
oontamtoatfon h a occurred. 

3. Any changa made ra toe reponed compounds or concera regarding target compoute 
idenufioatioa should te clearfy indiated to tte dau review narrative The neceaity for 
numeroa or significant ehaaga steuld te noted for TPO actfoe 
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xn. Comnound Ouantiutian and Reoorted CRQLS 

Review Items: Form I SV-l and SV-2 [Form 1 LCSV-l and LCSV.2], sample preparation sheets, case 
narrative sample clean-up sheeu. quantiutton repons. and chromatograms. 

Objective 

The objeaive is ra eaure ttet the reponed quantiution raula and Contraa Required 
Quantiutfon Umia (CRQLs) for semivototile target compounds are accurate 

Criteria 

1. Compound quantiution. a well a the adjatment of toe CRQL, mat te calcutoted 
according ra the conea equatfoe 

1 Compoute area raponsa mat te calcutoted based on tte toional standard (IS) 
assoctoted wito tiut compound, a Ibted to Appendix A [Append BJ (abo a specified in 
the Sutement of Woric). Quantiution ma t te based on toe qnaatiution ion (mtt) 
specified in toe SOW for toth toe IS and urget analytes. Tte compound quantiution 
ma t te based on tte RRF from toe approprUu daify caUbratfon standard. 

Evaluation 

1. For aU tactions, nw dau stouki te wniminfrt fo verify toe conea calcutotion of all 
sampte resula reponed by toe totenfoiy. Quantiution Usts. chromatognms. and sample 
preparation log sheeu should te compared ra toe reponed positive sample raults and 
quantiution Umia. Check toe reported values. 

I Verify ttet the oonea internal standard, quantiution ion. ate RRF were used to 
quantiute toe compound. Verify ttet toe same internal standard, quantiution ion. and 
RRF are used coabtenify toroughout Uw caUbratfon and quantiutfon processa. 

3. Verify ttet tte CRQLs teve been adjated to refiea aU sampte dUutioa. concentrations, 
spliu. clean-up activities, and dry weight toaon ttet are not accounted for by the method. 

Acttoo 

1. tf there are any discrepanda found, tiw lateratory may te conuaed by tte daignated 
represenutive fo obuto additiotel information ttet ooukl resoNe any differenca. If a 
discrepancy remains unresoWed, toe reviewer ma t use profeafonal judgement to dedde 
which value b t te ba t value Unter these drcumstanoa, tte reviewer may determine 
quaUflcation of dau b warranted. Dedsfoa mate on dau qnaUfy should te toduded in 
the dau review namtive A description of the reason for dau quaUfication and the 
quaUfication ttet b appUed to the dau should te documented to the dau review 
narrative 

2. Numeroa or sipificant faUura to accuratefy quantify the target compound or to property 
evaluate and adjat CRQLs should te noted for TPO actiott 
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x m . Tenutfvlv Id t i aad 

Review Items: Form ISV-TIC [Fonn 1LCSV-TIC], chromaragrams, and Ubraiy search printout 
with spectra for three TIC candktotes. 

Objective 

Chronutograptoc peaks to sentivototte fractfon analysa ttet are tot target analytes, surrogata, or 
toternal standards are potential tenutivefy klentified compounds (TICs). TICs mat te 
quaUutively klentified by a National tostitute of Standards ate Technology (NIST) maa spearal 
library search and toe identificatioa assessed by Uw dau reviewer. 

Criterto 

For each sample toe lateraraiy ma t coteua a maa spectral search of tte NIST Ubraiy and 
repon toe poaible identify fbr toe 20 torgat semivotoiite fraction peaks which are not surrogate, 
internal standard, or urget compounds, but which have area or height g r au r tiun 10 percent of 
toe area or teight of tte nearat toternal standard. TIC raula are reponed for each sample on 
tiw Organic Analysa Dau Sheet (Form I SV-TIC). 

[For dau gumnated Uaeugfi Um Lam Concentration SOW: Par each s a n ^ Um labanuary must eonduct a maa 
specaal seareh ̂  Um NIST Sbrary and repon Uu pos^Ua idaniby far Uu 20 lagm stnmolaale f̂ aediai ptaks 
which ae not aarogout, inuimd standards, or TCL eempeiaids, tar mhieh ham an area ptattr Uian SOptnent 
of Uu a n a of Uu neertSt in t tmal s t a n d a d . P - J - " — ^ nvrmmimautmt fnr r r r * ma ^mlt^,lmmA tamUttHy tn ikm 

TCL compounds, using total ion artas far Um TIC and Uu iatmul standard, and auuming a relative raponse 
faeur of 1.0 TIC resuitt ae repoiud for each sample en du Otganic Anafyia Dau Shea (Form I LCSV-TtO.J 

NOTE: Stooe the SOW revbfon of October 1986. tte CLP doa not aUow tte laboraraiy to repon 
a tenutively identified compounds any urget compoute which b properfy reponed to 
anotoer tactioe For example tote eluttog vototite target compounds steuto not te 
reponed a semivototUe TICs. 

Evatoatton 

1. Guideltoa for tenutive UlentifiGatfon are a foUows: 

e Major toat (greater tiun 10% relative totentify) to tiw reference spectrum should 
te present to tte sample speotrum. 

[Hafor icnt (ptata Uiai 25% relative intensity) in Uu reference speeeum should be present in 
tht sanpit spteauoL] 

b. Tte relative totensitia of tte major ton shoukl agree wititia ±20% tetween the 
sampte ate tte reference spectra. 

c Molecular ion present to tte reference spectrum stouM te present to tte sample 
spectrum. 
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d. (oa present to tte sample spectram but not in toe reference spectram should be 
reviewed for poaible background conumination. tourference. or coelution of 
additional TIC or target compounds. 

e. When the above criurto are not met but to the technical judgment of toe dau 
reviewer or nuss spearal interpreution speciaUst toe identification is correct, the 
data reviewer may repon the identification. 

f. If in tte dau reviewer's judgment toe identification b uncertato or there are 
extenuattog facran affecttog compound identificatfon, tte TIC rault may te 
reported a 'unknown'. 

2. Check the raw dau to verify ttet toe lateratory h a generated a library search for all 
required peaks to toe chromatograms for sampla and blanks. 

[Cheek Uu ram dau te verify Uut Uu laboraury has gtnerated a Sbrury seach foe all requind ptaks in 
Um ehromatopamt for sanpla and blanks math aeas peata than ar tqual to SO ptrcau of the area of 
the neaest intemal standard.] 

3. Btonk chromafograms stouki te naminrd fo verify toat TIC peaks preseat to sampla are 
not found in blanks. Wten a low-level non-target compoute ttet b a common anitoa or 
laboraraiy conuminant b detected to a sample, a ttorough check of blaak chromaragrams 
nuy require looking for peaks which are lea than 10 peromt of t te totenal standard 
height but present to t te blank chromaragnm at a similar relative reieatton time 

[Blade ehromaiopaau should be aanamd to verify Uiat TIC peakx pntuu in sampla a e not found in 
blanks. Whm a lom>4tvtl nat-TCL compound Uut it a common ardfaa or laboratory contaminant ts 
demaed in a samplt, a Uwreugfi cheek of blank chromatograms may requin looldng for peaks which 
have areas leu Uian 50 percem of Um inttmal standiad aea, but promt in Uu blank ehromatogram at a 
tun la nlaitve reundim dnuL] 

4. All maa spectn for each sampte and blank m a t te examined. 

5. Stoce TIC Ubrary searcha often yteld several candidal ipounds tevtog a dose 
BUtcfaing score aU reasonabte ctoica should te oonitered. 

6. Tte reviewer stouto te aware of common totonrary arttfans/contaminana and their 
soaroa (eg., aklol oondensatfon produas, solvent preservatives, and reagent 
contaminana). These may te present to blanks and aot reported a sampte TICs. 

Eampla: 

a. Common latenraiy contaminana: CO2 (mtt 44), sUosana (mtt 73). diethyl 
ether, hexaae oenato frnn (H3-trichtoio»lA2-uiflteroethate or fiuoro-
trichloromethane), ate phthatota at leveb lea tiun 100 ng/L or 4000 ug/Kg. 

b. Solvent preservatives, such a cydohexene which b a methylene chloride preser
vative. Retoted by-produas todude cydohezanone cydohexenone, cydohexanol. 
cyctohexenoL chlorocydohexene and chloiocydohexatel. 
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c Aktol reaction produas of acetoM indude: 4-liydra9-4-nwtifyl>2-pentuone 4-
methyl-2-penten-2-one aad 5i-dhnethyl-2(SH)>Airanone 

7. Oocaionalfy, a target compoute may te identified a a TIC to tiw proper analytical 
fnaion by non-targa Ubraiy search procedures, even ttough it wa not found on toe 
quantiution Ibt tf the total area quantiutfon method wa used, tte reviewer should 
requat tiut toe laterarary recalculau tte rault ustog tte proper quantiution ton. In 
addition, tte reviewer should evaluate other sampte chromaragrams ate check library 
reference retention tima on quantiuton Usa ra detennine whetoer toe ftise negative 
rault b an bototed occurrence or whether additfonal dan may te afliected. 

8. Target compounds may te identified to more than one fractioe Verify ttet quantiution 
b made from the proper fraction. 

9. Library searcha shouto not te performed on tournal standanb or surrogata. 

10. TIC concentratfon shouto te attouted aaumtog a RRF of 1.0. 

E. Action 

1. AU TIC raula shouto te quaUfied 'Nr, tenutivefy Mentifted. wito approximated 
concentntion. 

2. General action retoted ra toe review of TIC raultt are a foUows: 

e tf it b determined ttet a tenutive ktentfficatfoa of a non-target compound b not 
acoepuble toe unutive identificatfon shouto te changed to 'unknovm' or an 
approprtott itentffioatfoe 

b. tf aU ContraauaUy required peaks were not Ubrary searched and quantiuted. the 
rt<i«igfi«t«m represenutive couto requat these dau from toe latenraiy. 

'3. TIC raula which are not suffidentfy above tiw lewd to t te btonk steuto not te reponed. 
(DUutfoa ate sampte siae ma t te taken tora account when oompartog toe amounu 
present to blanks ate samples.) 

4. When a componad b not foute to any blanks, but b a sapected artifKt of common 
latenraiy oonuminatfon. toe rault may te quaUftod a unusable (R). 

5. to deckttaig whether a Ubraiy search rault for a TIC represena a reasonable identUlcation. 
professfonal judgment ma t te exercised, tf there b more than one possibte match, the 
result may te reponed a 'dtter compoute X or compound Y.* tf there is a lack of 
bomer spedfidfy, tte TIC rault may te changte ra a non-specific bomer rault (eg.. 
1 J.5-trimethyl benzene ra trimethyl benzene isomer) or w a compoute d a a (eg.. 2-
methyL 3-etiqd benzene to substituted aromatic compound). 

6. Tte reviewer may etea ra repon aU sintilar bomen a a ratal (AU aUcana may te 
summarized and reponed a ratal hydrocartens.) 
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7. Otoer case toaon nuy influence TIC jtegmenu. tf a sample TIC match is poor but other 
sampla teve a TIC wito a good Ubraiy match, similar relative reuntion time, and toe 
same ioa. identification information may te tofened from the otoer sample TIC raults. 

8. Physical contana. such a toUtog potot may te facrared tora profeaional judgment of 
TIC raulu. 

9. Any ctenga made to the reponed dau or any concerns regardtog TIC identificatioa 
should te todicated to toe dau review narrative 

10. Failure to properfy evaluate and repon TICs should te noted for TPO aaion. 
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XIV. System Peifjfjfiffl 

Reriew Itemai Fbnn III SV-l and SV.2 [Fam til LCSVJ, Fbra v n i SV-l ate SV-2 [Fom vin 
LCSV-l and LCSV-2J, and cfcromatograms. 

Objective 

During the period foUowtog Iatrament Performance QC checks (eg. blanks, tuning, calibration), 
changa may occur to the sysum that degrate toe quaUty of the data. WhUe thb degradation 
would not te direafy shown by QC checks untU toe next required seria of analytical QC rua. a 
torough review of the ongotog dau acqubition can yield indioaran of intrament performance. 

C. Criterto 

There are no spedfic criurto for system performance Profeaional jtegement should te used to 
assea the system performance 

Evaluatton 

1. Abrapt discrete shifts to toe recoatnictte ton chromaragram (RIC) baseUne may indiate 
a change in tte tostrament's sensitirity or tiu zero setting. A baseUne shift could indicate 
a decrease to seaitivify to toe iatrament or an increase to tiw intrament rero, possibly 
eaaing target compounds at or near tte detectfon Umit ra te non-deteas. A baeiine 
'rise' could todiate problems such a a change to the intrament zero, a leak, or 
degradation of toe column. 

2. Poor chromatographic performance afifeca toto quaUutive and. quantiutive raults. 
todicatioa of substandard perfonnance todude: 

a. High RIC backgroute leveb or shifts to absolute retention tima of interaal 
standards. 

b. Exoeaive baseline rise at elevated temperature 

c. Eztranwa peaks. 

d. Lon of resolution a suggated terween by toaon such a non-resolution of 2.4-
ate 2.5- dtoitrotoluene 

e Peak tailtog or peak spUtttog ttet may rault to inaccurate quantiutioe 

(3. A drift in insaumtnt MfBtttviry may occur diaing Uu U-hour dnu ptriod. This eould bt discerned by 
aamauaon ofUmlS aea on Form VHI LCSV-l and LCSV-2 for trends such a a conanuous or near-
continuous inereau ar dtcrtau in tht IS toea over ame. 

4. TTu raultt ofUu LCS analysis (Form III LCSV) may also bt ustd te assea instrument performance.] 
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Acttoa 

Profeaional judgement mat te aed to qualify the dau tf it b determtoed ttet system 
performance h a degraded during sample analyses. Any degradation of system performance which 
significantfy affected the dau should be documented for TPO actioe 
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XV. OveraU Asaeaawnt of Dau 

A. Review Items: Entire dau package dau review raula. ate (if available) Quality Assurance 
Projea Plan (QAPjP), and Sampltog ate Analysb Pton (SAP). 

B. Objective 

The overall assessment of a dau package b a brief narrative to which the dau reviewer expresses 
concern and comments on the quaUfy and. if poaible toe useabUity of the data. 

C. Criterto 

Assea the overall quaUty of the data. 

Review all avaUable materiab to assea toeoveraU quality of the data, keeping in mind the 
additive nature of analytical problems. 

0. Evaluation 

1. Evaluate any technical problem which have not been prevfoafy addressed. 

2. Review aU avaitoble materiab to assea tte overaU quaUfy of toe data, keeping to mind the 
additive nature of analytical problems. 

3. If appropriate infonnation b avaitoble toe reviewer may assess toe useabUify of the data 
to aabt the dau user to avoidtog inapproprtote use of tte data. Review all avaUable 
informatfoe induding toe QAPjP (spedficaUy toe Dau QuaUfy Objectiva), SAP. and 
communication wito dau user ttet concern the totended use ate daired qualiry of the 
data. 

Action 

Use profeaional judgement to determine tf there b any need to quaUfy dau which were 
not qualified based on tte QC criterto prevfoafy discussed. 

Write a brief namtive ra give toe user an indioatfon of toe analytical Umiutioa of the 
data. Any toconbtemy of ttet dau wito toe SDG Narrative steuto te noted for TPO 
aofoe tf sufBdent infonnation on toe intended use and reqitired quaUty of the data are 
available tiw reviewer stouki todude his/her asseament of tte useabUify of toe data 
withto tte given context 
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MULTI-MEDIA, MULTI-CONCENTRATION 
CONTRACTUAL REQUIREMENTS AND EQUATIONS FOR VOLATILE DATA REVIEW 

II. GC/MS Instrument Perfonnance Check 

Use equation II.1 to verify that the latoratoiy ha not made enon the calculation of the percent relative 
abundance. 

% Relative Abundance - ' '* ' '**^* "f ^ x 100% (III) 
abundanca of Y 

For example, the percent relative abundance of m/z 96 {X) relative to m/z 95 (Y) b calculated a follows: 

% Relative Abundance - S ^ S ^ S S L S L n H ^ x 100% 
abundance af inft 95 

m. Initial CaUbration 

Dau Review Criteria: AU vototUe target compounds and system monirartog compouna mat teve a 
Retotive Raponse Faaor (RRF) of greater than or equal ra 0JO5 ate a percent retotive standard deviation 
(%RSD) of lea than or equal to 30%. 

Contractual Criteria; The maximum %RSD for vototile compounds is 20J% and toe minimum RRF 
criteria vary a spedfied to toe Table A.1 (The votottie compounds Usted separawfy to Table 2 on page 13 
are not contraaualfy required to meet a maximum %RSD but do have to meet a contraaual minimum 
RRF of 0.010). The contraaual criteria for an acceptable initial caUbratfon spedfia ttet up to anv 2 
volatile urget compounds may faU to meet mtoimum RRF or maximum %RSD a long a they have RRFs 
that are greater than or equal to 0.010. and %RSD of lea than or equal to 40.0%. 

Tabte A.1 Mhtinna RRF Criterto for Vototite Targa Compunds 

Vototite Mbtimna 

Bromomethane 
Vinyl chtoride 

I.l-Dichtoiwthane 
Chloroform 

12-Dichloroethane 
1.1.1-Trichloroetiune 
Carten tetrachloride 
Bromodichloromethane 
cb-1 J-Dichloropropene 

0.100 
0.100 
0.100 
0.200 
0.200 

0.100 
0.100 
0.100 
0.200 
0.200 
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Tabte A.1 Minimum RRF Criterto for Vototile Target Compunds (continued) 

Volatile Minimum 
Compound t^RF 

Trichloroethene 0.300 
Dibromochloromethane 0.100 
1,1.2-Trichloroetbane 0.100 
Benzene 0.500 

traa-U-Dichloropropene O.lOO 
Bromoform 0.100 

— Tetraohloroetoene 0.200 
l.lZ2-Tetrachloroetoane 0.500 
Toluene 0.400 

Chlorotenzene 0.500 
Etoyltenzene 0.100 
Styrene OJOO 
Xylena (toul) OJOO 
Bromofiuorotenzene 0.200 

Initial calibration RRFs and R k F are calcutoted a ing equatioa IILl a te IILl 

RRF ' ^ X S i . (IILl) 
\ C, 

s 

E **'•» (III.2) 
RRF - - ^ 

where: 
RRFj m *i*to Retotive Raponse Faaor 
A m Area of toe duracwrbtic ion (EICP) meaured 
C * Concentration 
is a .tournal standard 
X a Anafyie of toterat 

The %RSD b calcutoted a tog equatioa I IU and in.4. 

a • . 
y (*,-X)' (IIU) 
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%RSDm £ X 100 (in.4) 
z 

where: 
a a Standard deviation of 5 relative raponse toaon 
X a Mean of 5 relative raponse faaon 

rv. Continutog Calibration 

Dau Review Criteria; AU compounds mat te coaidered for qualification when toe %D exceeds the ± 
25.0% criterion. 

Contratual Criteria: The percent difference (%D) tetween the initial caUbration RRF and toe 
continuing caUbration RRF b ± 25% for aU compounds Usted to Table A.1. The contraaual criteru for 
an acceptable continuing calibration spedfia ttet up to ggx 2 vototUe target compounds tnay toil to meet 
nunimum RRF or marimum %D a long a toey teve RRFs tiut are greaur than or equal to 0.010, and 
%D of lea than or equal ra 40.0%. 

Check the conttouing caUbration RRF calcutotioa for vototile targa compounds atog equation IILl. The 
%D between inittol calibration RRF and conttoutog caUbration M F b calcutoted atog equation IV. l. 

% D - ^ r ^ c ^ 100̂  (iv.i) 
REFf 

where: 

RRFi m average retotive raponse faaor from initial caUbration. 
RJifQ a retotive raponse faaor from conttoutog caUbratfon standard. 

VI. Sysum Monitorini Compounds 

The volatile system moniforing compounds (surrogata) and toeir contraaual recoveiy Umia are Ibted in 
Tabte A.2. 

Tabte A.2 SjMtam Monitoring Coapoond Connmrtnal Reqniremcnu 

Svstem Monirarine Compoumi ^RmTCTT liimiTI 
Water Samptes SoU Sampla 

SMCl Toluene-d, 88-110 84-138 
SMC2 Bromofluorctoenzene 86-115 59-113 
SMO I.2-Dichloroetiune-d4 76-114 70 - 121 
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Use equation VLl to check that toe system monitoring compound recoveria were calculated conealy: 

» Raa^vtry - C^«««r«ton/<«mcu« found ^ ^ ^ ^ (VI.i) 
Coneaarationlamount spiked 

VII. Matrix Sptoes/Matrix Sptoe DupUata 

The matrix spike/matrix spike duplicate contraaual requiremena are Ibted in Table A.3. 

Tabte AJ MS/MSD Contnetnal Requlreneau 

CQWPPUB^I 

1,1-Dichloroetoene 
Trichloroetoene 
Benzene 
Toluene 
Chlorotenzene 

^ R • Wflwr 

61 - 145 
71-120 
76- 127 
76- 125 
75-130 

^ R - § 9 i l 

59-172 
62-137 
66-142 
59 - 139 
60-133 

RPD - Waur 

<.14 
<.14 
i l l 
<.13 
<13 

Rf P - Soil 

^22 
^24 
<21 
<2l 
<21 

Verify that the matrix spike recoveria ate RPD were calcutoted correafy atog equatioa VIL I and Vli.2. 

% Raanary - ^ ^ ' ^^ x 100% (VIM) 
SA 

wtere* 

SSR a Spiked sampte result 
SR a Sampte rault 
£4 a Spite added 

\MSR - MSDR\ ^ 100^ (vil.2) 
1/3 (MSR * MSDF) 

where: 

RFD a Retotive percent difference 
MSR a Matrix sptoe recovery 
MSDR a Matrix sptoe dupUcau recovery 
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IX. Inttmal Standards 

APPENDIX A 

Table A.4 conuia toe vototile toteraal standards and their conapondtog urget compounds. Thae 
criteria have been aubUshed for packed column onfy. Spedfic criurto for capillary columa have not 
been included in the SOW at thb time. 

Table A.4 Internal Standards and Thdr Cormpondlng Target Compounds 

Bromochloromethane 1.4-Difluorotenzene Chlorotenzene-d« 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carton Dbulfide 
l.l-Dichioroetoene 
I.l-Dichloroethane 
l,2-Dichloroetoene(ratal) 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1.2-Dichloroetoane-d4 (SMC) 

1.1.1-Trichloroethane 
Carton Tetrschloride 
Bromodicfaic. omettene 
Bromoform 
U-Didtioropropane 
trans- U-Didtioropropene 
Trichloroettene 
Dtoromoohloromettene 
1.1.2-Tridtioroethtee 
Benzete 
ds- 13-Dichtoropropene 
Bromoform 

2-Hexanone 
4-Methyt-2-Penunone 
Tetrachloroethene 
l,lJ2-Tetrachloroethane 
Toluene 
Chlorotenzene 
Ethyltenzene 
Styrene 
Total Xylena 
Bromofluorobenzene (SMC) 
Toluene-dg (SMQ 

SMC a System Monitortog Compound 

XI. Compound Quantiution and Reported Contraa Required Quantitation Umiu (CRQLs) 

Check the reponed positive sampte raula ate quantiution Umia wito toe quantiution Iba and 
chronutograms atog equation XLl, XL2. or XL3. Characteristic ion for toe vototile target compounds 
are contatoed in Table AJ. Characteristic ton for System Moniraiing Compounds and Interaal Sundara 
are contained to Table A.6. 

Concentration for waten: 

ug/L 
A , x I , x Iff (XI.I) 
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Concentration for low level soib: 
(Dry weight bab) 

uglKg - ^ L Z J J . (XI.2) 
A ^ x R R F X W, X D 

Concentration for medium level soib: 
(Dry weight bab) 

ugjKg • —= (XU) 
A ^ x RRF x V ^ x W ^ x D 

where: 

Ax a area of charaaerbtic ion (EICP) for compoute betog meaured 
A^ a area of charaaerbtic ion (EICP) for toe tournal standard 
/, a amount of tournal standard added (ng) 
RRF a daify raponse facrar for compound tetog meaured 
V̂  a volume of water purged (mL) 
Ŵ  a weight of sample (g) 
D a (100 - % fflObture)/100% • convenion to dry weight 
K( a volume of methanol (mL)t 
V, a volume of extraa added (uL) for purgtog 
Df a dUution baor^ 
V̂  a volume of toe aUquot of toe methanol extraa (uL) added to reagent water 

for purgtog 

Thb volume b typicaUy 10.0 mL. even toough oitiy 1.0 mL b tiaafened to the vial. See 
the SOW for more deiaUs. 

The dUutioa fsaor for analysb of soU/sediment sampla for vototUa by the medium level 
nwtood b defined a toe ntfo of toe numter of microUun (uL) of mettenol added to che 
reagent waur for purgtog (V,) w toe number of microUten of the methanol extraa of the 
sampte oonutoed to volume V,. tf no dUution b performed, toen toe dUution factor 
equab 1.0. 

The CRQL for a diluted sample should te calcutoted a follows: 

Adjated CRQL a Non-adjated CRQL x Sample DUution Facrar (XI.4) 
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For example, toe adjated CRQL for a water sample with a lOU non-dUuted CRQL and a 1 to 
100 dilution (100.0 dilution faaor) would be lOOOU, accordtog to the foUowing calcutotion: 

lOOOU a lOU X 100 

The CRQL adjatment for dry weight for a soU sample should te calcutoted a follows: 

Dry Weighs CRQL - ^ " " - ^ " ^ <^^^ 
. 100 - 5tiiioiiB«re. (XI.5) 

100 

For example, toe dry weight CRQL for a soU sampte wito a lOU non-adjated CRQL and a 10% 
moisture would te UU, according ra the following calcutotion: 

nu ^o'' 
ioo^jw 

100 
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Table AJ5 Characteristic Ions for VolatUe 

1 Analyte 

1 Chloromethane 

Bromomethane 

Vinyl chloride 

II Chloroethane 

1 Methylene chloride 

1 Acetone 

II Carten dbulfide 

1.1-Dichloroethene 

1.1-Dichloroetbane 

1 1.2-Dichloroethene 

Chloroform 

U-Dichloroethane 

2-Buunone 

l.l.l-Trichloroetiune 

Carton tetrachloride 

Bromodichloromettene 

1 l.IZ2-Tetrachloroethane 

1.2-Dichloropropane 

traa-1 J-Dichloropropene 

Trichloroethete 

Dibromochloromethane 

l.U-TrichloroetiUM 

Benzene 

cb-1 J-DichJoropropene 

Bromoform 

2-Hexanone 

4-Methyl-2-penunone 

Primary Ion* 

50 

94 

62 

64 

84 

43 

76 

96 

63 

96 

83 

62 

43»« 

97 

117 

83 

83 

63 

75 

130 

129 

97 

78 

75 

173 

43 

43 

Target Compounds 

Secondary lon(s) 

52 

96 

64 

66 

49. 51. 86 

58 

78 

6L98 

65. 83, 85. 98. IOO 

6L98 

85 

64. 100. 98 

57 

99, 117. 119 

119. 121 

85 

85. 131. 133, 166 

65.114 

77 

95. 97, 132 

208.206 

83. 85. 99.13Z 134 

— 

77 

171. 175. 250, 252, 254. 256 

58.57, 100 

58. 100 
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Tabte A.5 Characteristte Ions for Vototile Target Coapounds (Conttoncd) 

Analyte 

Tetrachloroethene 

Toluene 

Chlorotenzene 

Ethyl tenzene 

Styrene 

Total Xylena 

Primaiy Ion* 

164 

92 

112 

106 

104 

106 

Secondaiy lon(s) 

129. 131. 166 

92 

114 

91 

78. 103 

91 

** WhUe m/z 43 b used for quantiution of 2-Buunone m/z 72 ma t te present for positive 
identificatioe 

* The primary fon steuld te used unlea toterferenoa are present to which case a secondaiy ion 
may te used. 

Tabte A.6 Characteristte Ions fte Systea Monitoring Conpounds and Interaal Sundards 
tor VototUe Orgaiite Cnapoiinds 

Compound Primary Ion Secondaiy lon(s) II 
SYSTEM MONTTORING COMPOUNDS 

4-BromoauorotenzBne 

12-Dichloroettene-d4 

Toluene-dg 

95 

65 

98 

174, 176 

102 

70,100 

1 INTERNAL STANDARDS || 

1.4-DifiuorotenaeM 

1 Chlorobenzene-d5 

128 

114 

117 

49, 130. 51 

63.88 

82.119 _ J 
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MULTI-MEDL\. MULTI-CGNCENTRAnON 
CONTRACTUAL REQUIREMENTS AND EQUATIONS FOR SEMIVOUT^E DATA REVIEW 

II. GC/MS Instrument Performance Chcdc 

Use equation III to verify that the lateratory h a not made erron in toe calcutotion of the percent 
relative abundance. 

Fur example, the percent relative abundance of m/z 443 (X) retotive to m/z 442 (V) b calculated as follows: 

% Relative Abundanct - ^''"'^daua of mit 443 ^ ^ ^ ^ 
abundanca of mtt 442 

III. Initial Calibration 

Dau Review Criteria: All semivolatile urget compounds a t e surrogata m a t have a Relative R a p o a e 
Factor (RRF) of greater than or equal to 0.05 a t e a percent retotive standard deviation (%RSD) of l a s 
than or equal to 30%. 

Contractual Criteria: The marimum %RSD for m a t semivototUe compounds b 20J% and the minimum 
RRF criurto vary a specified to Tabte A.7 (Tte semivototite compounds Usted separatefy to Table 4 on 
page 52 are not contraaualfy required ra meet a marimum %RSD but do bave ra meet a contractual 
minimum RRF of 0.010). The contractual criteria for an accepiabte toitial caUbration spedfia ttet up to 
any 4 semivplatile target compouna may toU ra meet minimnm RRF or maximum %RSD a long as they 
have RRFs that are greater toan or equal ra 0.010, and %RSD of lea tiun or equal ra 40.0%. 

Table A.7 Mlftiaum RRF Criterto for Seativolatite Taifet Compounds 

Seaslvolatite Mfatimnm 
RRF 

Phenol 0.800 
bb(-2-Chtoroethyl)etoer 0.700 
2-Chloroptenol 0.800 
IJ-Dichlorotenzene 0L600 
1.4-Dichtorotenzene OJOO 

1.2-Dicfatorobenzene 0.400 
2-Methylphenol 0.700 
4.Methylphenol 0600 
N-Nitroso-di-propylamtoe 0.500 
Hexachlorttethane OJOO 

Nitrotenzene 0.200 
Isophoronc 0.400 
2-Nitroptenol 0.100 
2.4-Difflethylphenol 0.200 
bb(-2-Chloroetooxy)methane OJOO 
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Table A.7 Minimum RRF Criteria for SemivolatUe Target Compounds (Continued) 

SemivototUe Mtoimum 
Compounds RRF 

2.4-Dicblorophenol 0.200 
lZ4-Trichlorotenzene 0.200 
Naphtoalene 0.700 
4-Chloro-3-methylphenol 0.200 
2-Methylnaphtoalene 0.400 

2.4.6-Trichlorophenol 0.200 
2.4,5-Trichlorophenol 0.200 
2-Chloronaphtiialene 0.800 
Acenaphthylene 1.300 
2.6-Dtoitrotoluene 0.200 

Acenaphthene 0.800 
Ditenzofuran a800 
2,4-Dtoitroraluene 0.200 
4-Chlorophenyl-pteiiyletter 0.400 
Fluorene 0.900 

4>Broniophenyl-phenylether OIOO 
Hexachtorobenxene 0.100 
Pentadtioropheaol 0.050 
Phenanthrete 0L700 
Anthracene 0.700 

Ruoranthene 0.600 
Pyrene 0600 
Benzo(a)anthraoene 0.800 
Chiysene 0.700 
Benzo(b)fluoranttetw 0.700 

Benzo(k)fluoranthene O700 
Benzo(a)pyrene 0.700 
todeno(lZ3-cd)pyrette 0300 
Dibenz(aJi)anthraoene 0.400 
Bena)(gJU)peiylene OJOO 

Ninobenzete-dj 0.200 
2-Rnorobipheiiyl 0.700 
Terphenyi-d|4 OJOO 
Phenol-dj OJOO 
2-F1uorophenol O600 

2-Chlorophenol-d4 0.800 
U-Dichlorotenzene-d4 0.400 
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Initial calibration RRF and RRF are calcutoted aing equatioa IILl and IIL2: %RSD is calculated 
using equation IIL3 and III.4. 

fV. Continuing Calibration 

Dau Review Criteria; All semivolatUe target compouna should meet a %D criterion of ± 25%. 

Contractual Criteria; The percent difference (%D) tetween the initial caUbration RRF and the 
continuing caUbration RRF b ± 25.0% for toe compouna Usted to Table A.4. The contraaual criteria 
for an accepuble continuing caUbration spedfia toat up to ag^ 4 semivototUe target compouna may fail 
to meet minimum RRF or maximum %D a long a toey have RRFs ttet are greater than or equal to 
0.010. and %D of less than or equal to 40.0%. 

Check the continuing calibration RRF calcutotioa for semivototile target compounds aing equation III.i. 
and evaluate the %D between initial calibration RRF and conttoutog caUbration RRF atog equation 
IV. L 

VI. Surrogate Spika 

The semivolatile surrogate compounds and their contraaual recovery Umia are Usted in Table A.8. 

Tabte A.8 Scalvotatfle Surrogau Requiremena 

Surroeau %ReoDverv Umia 
Water Sampla SoU Sampla 

51 Nitrotenrene-dj 35-114 
52 2-Ruorobiphenyl 43-116 
53 Terphenyl-di4 33 - 141 
54 Phenol-dj 10-110 
55 2-Ruoroptenol 21-110 
56 I4.6-Tribromophenol 10 -123 
57 2-Chlorophenol-d4 33 • llO] 
58 l.JZ-Dichlorobenzene-d4 16 • 110* 

* Advisoiy Umio 

Use equation VLl ra verify ttet tte surrogate recoveria were calcutoted oonectfy. 

VII. MantK Spitea/Maotc Spite Onplkaia 

The matrix spike/matrix spOw dupUcate oontractual requiremena are Usted in Table A.9. 

Verify tiut the matrix spite recoveria and RPD were calcutoted correafy atog equatioa VILl and VII.1 

IX. Internal Standards 

Table A. 10 conuia the semivototUe toternal standards and toeir corrapondtog urget compounds. 
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Table A.10 Semivolatile Intemal Standards and Iheir CorreNpondine larsrft C'trnpoiinu-

l.-l-Div;hlor.-'t>enzene J. Varfi thaleneJ; .AccT.jDhthcr.c vj 

Phenol 
bisiZChloroethylieiher 
ZChlorophenol 
l.3-Dichloroben2ene 
l.J-Dichlorobenzene 
I.2-Oichlorobenzene 
2-Me thy I phenol 
2.2'-oxybis-( 1-Chloropropane) 
4.Methylphenol 
N-Nitroso-Oi-n-propylamine 
Hexachloroettene 
2-Ruorophenol (surr) 
Phenol-dj (surr) 
2-Chlorotenzene-d4 (surr) 
1.2-Dichlorotenzene-d4 (surr) 

Nitrobcnzenr 
isophoronc 
Z-Nitrophenol 
2.J-Dimethylphenol 
bis{Z-Chloroethor.)meth3ne 
2.4-Dichlorophenol 
l.2.4-Trichlorobenzene 
Naphttelene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-metf /Iphenol 
2-Methylnaphthale-te 
Nitrotenzene-d] (surr) 

Hexachloroo.tlopcuju.cr.i: 
;.4.6-Tnchloropheni)i 
Z.4.5-Tnchl>)r('pncn. . 
ZChloronaphthaicnc 
;-Niiroaniline 
Dimethyl phthaUtc 
Acenaphthylene 
3-Niiroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Ditenzofuran 
2.4-Diiutrotoluene 
2.6-Dinitrotoluene 
Diethyl phthalate 
4.Chlorophenyl-phen>i ether 
Ruorene 
4-Nitroaniline 
2-Ruorobiphenyt isurn 
2.4,6-Tribromophcnol isurn 

Phenanthrene-djo Chrvsene-d 12 Pervlene-U i : 

4.6-Dinitro-2-methylphenol 
N • Nitrosodiphenylamine 
4-Bromophenyl phenyl ether 
Hexach!:rotenzene 
Penuctlwropbenol 
Phenanthrene 
Carbazote 
Anthracene 
Di-n-butyl phttetote 
Ruoranthene 

Pyrene 
Butyltenzyl phttetote 
3J'-Dichlorotenridtoe 
Benzo(a)anthracene 
bb(2-Ethytoexyl)phitetote 
Chrysene 
Terphenyl-d,4 (sun) 

Di-n-octyl phthalate 
Benzol b ifluoranihenc 
Benzo(k)fluoranihene 
Benzo(a)pyrene 
Indeno( l.2.3-cd)pyrene 
Ditenz(a.h )anthracenc 
Benzo(g,h.i)perylene 

sun a surrogate compound 
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XI. Compound QuantiLaimn and Kep»inetJ i pfurjii Kî quirtrd Quantitation i.imiLN < RQI «• 

Check the reponed positive sample re ;i> anO juanmaiion limiis *ith the quannijiurn ;:-:.- .ir.j 
..hromatograms osing equations .\; o. \ . ". T \ ; • Ejuji!i>n \ i i >noulJ be uacJ : Ju;u-t :r,e i.K'.'L 
J Jiluted sample, and equation .Xi.f shouiJ ^e UM'd to aJiasi the CRQL :or a <oil sample. ':ha.-j.:-.::-:\ 
;ons tor iemii.oiaiile target >;ompuunJ> JT-J ..•.-ntamed :n Table .All. Characienstii; lons tor <.err.i'«.'.j:..c 
surrogates and internal standards are ...^r.tjined m Table .A-IZ. Characteribtic :>'RS r.n pt.-:u.Jc< jn : 
Aroclors are contained in Table .-̂ .1? 

Concentration for waten: 

Concentration for soils/Sediments: 
(Dry weight b a b ) 

A, ^ t , x V,x Df 
ug/Kg : — : : — (\i.7> 
^ A^ X R R F » V, X W, X D 

where: 

Ax a area of charaaerbtic ion (EICP) for compound being measured 
<4„ 3 area of charaaerbtic ion (EICP) for the internal standard 
/, a amount of internal sundard added (ng) 
RRF a daily relative raponse factor for compound being measured 
V^ a volume of water extraaed (mL) 
V̂  m volume of extract injeaed (uL) 
V̂  s volume of concentrated extraa (uL) 
Df a dilution faaor t 
D a (1(X) - % mobiure)/100% - convenion to dry weight 
R ,̂ a weight of sampte (g) 

T t e dilutfon tocrar for analysb of water sampla for semivototila by the method specified 
in SOW OLMOl.O b calcutoted a i n g equation XI.8. If no dilution b performed, then the 
dUntfon tocrar equab 1.0. 

Of _ aL fl/ toe most conceniaed extraa used » uL af claan solvent iXI.8) 
uLoftha most caaceTorated etaraa used 
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Tabic .\.ll Charaaenstic Ions for >emivolaiile Tapjct (ornpounds 

A;ialvie P.'imarv lon sccnuan .vjdi 
!l 

Phenol 

bisil Chloroeihvhether 

:-Chlorophenol 

1.3Dichlorobenzenc 

1.4-Dichlorobenzene 

l.2-Dichlorotenzene 

2Methylphenol 

2.2'•oxybb( 1-Chloropropane) 

j 4-Methylphenol 

.N-Nitroso-di-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2.4-Dimethylphenol 

bisi 2-Chloroethoxy )mettene 

2.4-Dichlorophenol 

1.2.4.Trichlorobenzene 

Naphthalene 

4.ChloroaiiiUne 
-

Hexachlorobutadiene 

4-Chloro-3-metliylphenol 

2Methylnaphttetene 

Hexachlorocyclopentadiene 

2.4.6-Trichlorophenol 

1 2.4.5-Trichlcrophenol 

1 2ChloronaphthatePe 

V4 i 

<53 i 

128 i 

146 

146 

146 

108 

45 

108 

70 

117 

77 

82 

139 

107 

93 

162 

180 

128 

127 

225 

107 

142 

237 

196 

196 

162 

ni. no ., 

^3 Jf 

rvl. I.'l.' 

14̂ <. 113 

I4S. 113 1 

148. 113 1 

107 

77. 79 

107 

42, 101. 130 

201. 199 

123.65 ! 

95. 138 1 

65. 109 

121. 122 

95. 123 

164.98 

182. 145 

129. 127 

129 

223. 227 

144. 142 

141 

235.272 

198.200 1 

198,200 

164. 127 
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Table A.Il Charactensuc luns for temivolaiile lafiget Compuunds ContinutMj 

) l \ ^ 

ij Parameter 1 Pnman lon ' Seconoar. ;">^ 

2-Niiroaniline of v:. '.3,s 

Dimethyl phthalate ' 163 ' I9a. I M i 

Acenaphthviene 

3-Niiroaniline 

.Acenaphthene 

2.4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2.4-Dinitrotoluene 

16-Dinitrotoluene 

Diethylphthatote 

4-Chlorophenyl-ptenviether 

1 Ruorene 

1 4-Nitroaniline 

1 4.6-Oinitro-2-methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorotenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Carbazote 

Oi-n-butylphthatote 

Ruoranthene 

Pyrene 

Butyltenzylphttetote 

3.3'-Dichlorotenridine 

152 1 l f l . If.-

138 

153 

184 

109 

168 

165 

165 

149 

204 

166 

138 

198 

169 

248 

284 

266 

178 

178 

167 

149 

202 

202 

149 

252 

|ti.s. y ; I 

152. 154 1 

63. 154 

159. 65 

139 

63. 182 

89. 121 

177. 150 i 

206. 141 

165. 16" 

92. 108 1 

182. 77 

168. 167 1 

250. 141 

142. 249 1 

264.268 1 

179. 176 

179. 176 

166. 139 

150, 104 

101. 100 1 

101. 100 

91.206 

254. 126 
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Table A.1I Characiensuc ions for Semivolatile Target Compounds < Continued i 

.Analvie 

Benziaianthracene 

bis(;-Ethylhex\liphth3late 

Chrv-sene 

Di-n-Octyl phthalate 

Benzorb ifluoranthene 

Benzol k ifluoranthene 

Benzo(a)pyrene 

Indenof 1.2J-cd)pyrene 

1 Ditenz(a.h)anthracene 

1 Benzo(g.h.i)perylene 

1 Primar. ion 

: ;8 

\ iu 

r . i 

149 

252 

. 252 

252 

276 

278 

276 

Secndir. : n > 

: ;y . ;2b 

•.6". ; • « 

• 

i 
1 

: : & . 1 1 ' . ' \ 
t 

253. 125 i 

253. 125 

253. 125 

138. 227 

139. 279 

138.277 
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Table .A.12 Charaaenstic lons for Semi>ola(ile >um/cate$ and Internal Sundards 

.Analvte Pnmar. ;̂ n Sec -.iJar. ! .•>ni>. ,i 

SURROGATES 

1 Phenol-d, 

2-nuorophenol 

2.4.6- Tnbromophenol 

Nitrnbenzene-d, 

2-Ruorobiphenyl 

Terphenyl 

2-Chlorophenol-d4 

j 1.2Dichlorotenzene-d4 

99 

i i ; 

330 

S2 

172 

244 

132 

152 

41. -1 1 

fvi 

.v?:. 141 

128. 54 

171 i 

122. :i2 

68. 134 

115. 150 

1 INTERNAL STANDARDS | 

l.4-Dichlorotenzene-d} 

Naphttelene-d, 

Acenapthene-d,o 

Phenanthrene-dfo 

Chrysene-d;2 

1 Pervlene-d,2 

152 

136 

164 

188 

240 

264 

115 

68 

162. 160 

94.80 

120. 236 

260. 265 1 
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Table A.13 Charattenstic lons for Pesticides An)Clor% 

.Anal'.ie 

j|pha-BHC 

^eta-BHC 

1 Jelta-BHC 

gamma-BHC iLmdanei 

Heptachlor 

Aldrin 

Heptachlor epoxide 

Endosulfan I 

Dieldrin 

4.4'-DDE 

1 Endrin 

Endrin ketone 

Endrin aldehyde 

Endosulfan II 

4.4--DDD 

Endosulfan sulfate 

4.4'-DDT 

Methoxychlor 

Chlordane (alpha and/or gamma) 

Toxaphene 

Arochlor-1016 

Arochlor-1221 

Arochlor-1232 

Arochlor-1242 

Arochlor-1248 

Arochlor-12J4 

Arochlor-1260 

Primjn ion 

1S3 

ISl 

183 

133 

100 

66 

353 

195 

79 

246 

263 

317 

67 

337 

235 

272 

235 

227 

373 

159 

222 

190 

190 

222 

292 

292 

360 

> C L . T . J j r . ;,•-. -

l .Sl . [••'̂  

\^y. ;-^ 

: > i . [•'-' 

181. W/9 

272. 2*4 

263. 220 

1 

1 
1 

355.351 II 

339.341 1 

263. 279 

248. 176 

82. 81 

67. 319 1 

250. 345 

359. 541 , 

237. 165 1 

387. 422 

237. 165 ! 

228 

375. 377 

231. 233 

260. 292 

222. 260 

221260 

256.292 

362. 326 

362. 326 

362. 394 1 
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l.(JU i.ONCl-NTRAlIO.V v^Xl! K 
CO.MR.\CTl.\L KEQLIRK.MKNTS \^1) KOlxriO.NS KOK VOl.Mll.i; I ) \ l \ Kl \ | | \\ 

II. (iC.MS Iiibirumeni I'erformante < hnk 

L'ic equaiion 111 lo venfv- that the Ijborjinr. ni> r.ui made errors ihe cjkulation oi the rcr^f.?t :c:jtn.e 
abu nuance. 

% Relative Abundance . "^*" ' '^°^* ^^ ^ « 100% .11.1' 
abundance of Y 

For example, the percent relative abundance oi m.'Z % {X) retotive to m/z 95 (V) is calculated as tolluw>'s: 

a a f ^ AL. J abundance ef a l t 96 .„«» 
% Jtetoovr HeiMdancc • 1--^ < 100% 

AMiuaiiet of wdi 95 

IU. Initial Calihntion ^ 

t 
Data Review Criteria; All volatile target compounds and system monitoring compouna must have a -
Relative Raponse Factor (RRF) of greater than or e q a l to 0.05 and a percent relative standard Ucviaiu)n 
( 'I RSD) of less tten or equal to 309(-. 

Contractual Criterto; The marimum '^RSD for most volatile compouna b 20.5<% and the minimum 
RRF criteria vary a speufied in t te following table (Tte vototile compounds Ibted separately m Table 2 
on page 13 are not contraaualfy required to meet a marimum %RSD but do teve to meet a contractual 
minimum RRF of 0.010). Tte contraaual criteria for aa accepiabte initial calibration specifies ihai up to 
anv 2 volatUe urget compounds may toil lO meet minimum RRF or marimum %RSD a long as they have 
RRFs that are greater tten ur equal to 0.010. and ^ R S D of lea t ten or equal w 40.0ff. 

Initial calibration RRFs a te RRF' are calculated using equations III.I and 111.2. 

A„ C. 

RRF ' - i ^ i -

wtere: 
RRFi > *i*ih Retetive Raponse Facrar 
A m Area of the charaaerbtic fon (EICP) measured 
C a Concentration 
IS 3 Interaal standard 
r 3 Analvte oi interest 

(III.: I 
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Table B.l. Technical .\ccepiiincc Criteria for Initial 
and Continuine Calibration for Vniatile Orsanic (. omptxuidN 

Tar^i'i '^.'laiilc C>;.mpi.'uno 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromometoane 

Carten tetrachloride 

Chlorotenzene 

Chloroform 

1 Dibromochforomettene 

1.2Dibromoetteae 

1.2-Oichloroteazene 

13-Dichlofotenxne 

I.4-Dichtoroteaxene 

l.lDichfortettene 

1.2Dichloroethane 

l.l-Dichlorwtbcne 

CIS-1 J-Dichtoropropene 

trans-1 J-Oichtoropropeoe 

Ethyltenzene 

Styrene 

1.1.2.2-Tetrachforoettene 

Tetrachloroeitene 

Toluene 

1.1.1-Trichloroettene 

l.I.2-Trichloroeihane 

Trichloroettene 

Vinyl Chlonde 

Xylena (toul) 

II 4-Brofflofluorotenzene 

N:;.-.imuni RRF 

0.500 

i).l(.«0 

0.200 

0.100 

0.100 

aioo 
0.500 

0.200 

0.100 

0.100 

0.400 

0.600 

OJOO 

0200 

a 100 

aiuo 
0200 

OIOO 

0.100 

OJOO 

OJOO 

0200 

0.4U0 

0.100 

0.100 

1 0.300 

0.100 

0.300 

0.200 

Nixxjmur 
'•fRSD 

30.0 i 

50.0 

50.0 

50.0 

30.0 

30.0 

30.0 

3O0 

30.0 

30.0 

30.0 

3ao 
30.0 

30.0 

300 

30.0 

30.0 

MJO 

30.0 

30.0 

3ao 

30.0 

30.0 

30.0 

30.0 

3ao 
3ao 

3ao 
3ao 

• : : • 

r5(/.i.' 

=50.i.> i 

=.3().U 1 

=50.0 1 

r50.0 

r30.0 

£30.0 

=30.0 

230.0 

iJO.O 

Z30.0 t 

230.0 1 

S30.0 1 

S30.0 1 

r30.0 

S30.0 

r30.0 1 

=30.0 1 
S30.0 i 

i30.0 ! 

230.0 1 

s30.0 1 

£30.0 

£30.0 !l 

£30.0 ! 

£30.0 1 
£30.0 1 

£30.0 i 

£30.0 1 
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" tRSD' - • ; (» 1114. 

where: 
a 3 Standard deviation ot 5 relative response iactors 

.t 3 Mean of 5 relative response factors 

r\'. Continuing Calibration 

DttU Review Criteria; Ail volatite target compounds should mret a ^ D criterion of ^ 30'~r. 

<: 
Con t r aaua l Criceria; The percent difference (%D) between t t e initial calibration R R F and the 
continuing calibration R R F b ±_ 30% for all compounds listed in Tabte B.l (Page B-2). The contractual 
criteria for an acceptable continuing caUbratton specif ia tbat up to aQv 2 volatile target compounds mav 
fail to meet minimum R R F or maximum ' ^ D as long as they have RRFs that are greater than or equal to 
O.OIO. and '^rD of less than or equal to 40.0f^. 

Check the R R F calculations for volatile target compounds ustog equation IIM (Page B-11. The ' ' 0 
between initial calibration R R F and continuing calibration R R F b calculated usmg equation l \M. 

RRF, 

where: 

RRF^ m average relative r a p o n s e facrar from inittol calibration: 

RRF^ ' relative r a p o n s e factor from continuing calibration standard. 

Vl. S u r r o g a u S p i k a 

The volatile surrogate compound and the con t raaua l recovery limits are Ibted tefow. 

Surrogate Spike TRecovery Limits 

BFB Bromoiluorobenzene 80 - 120 
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-c cauation \ '! 2 to >;hek;k tnai the -urrosaie pcriJcii -i... •I.T. VJ.- .,;.W.:.J:;.J .. :-;'v.-: 

Qr, 
"t Recover. •' — • lOO'c 

where: 
Q Q a Quantity determined hy anaMis. 
Q^ a Quantity added to sampla.bianks. 

VII. Laboratory Contrd Sangria (LCS) 

Lateratory Control Sampte compounds are Ibted in Table B. l The contraaual percent recovery limits 
are from 60 u 149 pereent However, these limits may evemuaUy be expanded by the Agency during the 
period of performance ti t t e Umiu are found to te too ratrictive. 

Tahte B J Vototite Labonuory Conorol Sampte Compounds 

Vinyl Chloride 
1.2-Dichloroethane 
Carten Tetrachloride 
1.2-Dichlpropropane 
Trichloroethene 
1.1.2-Tridiforocttene 
Benzene 
cb-1 J-Dichloropropene 
Bromoform 
Tetrachtorocihene 
1.2-DibronMethatte 
1.4>Dicldorotenzene 

Check that the LCS recovery was calculated correaly by using equatfon VL2. 

IX. Internal Standards 

Table B.3 contains the volatile interaal standards and their corraponding target compounds. 
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Ijhle W.} \'iljtile Intertul Stand;•^d^ 
and Iheir Corresponding laraet Cump<Minds 

l,4-Dirtuurobenj;ene Chlororen<;t'ni;-vJ.- i.-i-DichiurtjPcn/^cr.c 

Chloromethane 
Bromomethane 
V-inyl Chlonde 
Chloroethane 
Bromochloromethane * 
Methylene Chloride 
Acetone 
Carten dbuUlde 
1.1-Dichloroethene 
1.1-Dichloroethane 
cu- 1.2-Dichloroethene* * 
trans-1.2-Didiioroethene* * 
Chloroform 
1.2-Dichloroethane 
2-Buunone 
4.Bromonuorotenzene (surr) 

1.1.1-Trichloroethane 
Carhon letrachioride 
Bromodichloromethane 
I.2-0ichloropropane 
cis-l.3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
l.I.2-Trichloroethane 
Benzene 
trans- l.3-Dichloropropene 
4-Methyl-2-Pen(anone 
2-Hexanone 
Tetrachloroethene 
1.1.2.2-Tetrachloroethane 
1.2-Dibromoethane* 
Toluene 
Chlorotenzene 
Ethyltenzene 
Styrene 
Toul Xvlenes 

Bromolorm 
1.2-Dibromo-.'-chU)r'^rr'>p:jni' 
I.2-Dichlorot»enzene' 
l.5-Dichlorot)enzenc* 
l.4-Dichlorobenzene* 

' compounds not on Multi-media. Multi-concentration TCL 
" on Multi-media. .Multi-concenr'ation TCL as total 1.2 0ichloruethene 

\ l . Compound Quantiutfon and Reported Contraa Required Quantiution Limits tCRQLsi 

Check the reponed positive sample raults and quantitation limiis with the quantitation lists and 
chromatograms using equation XLl. Primary and secondary Quantiution tons are Usted in Table B 4 
(Pase B-7). 

uttL 
D. . . X I . I , 

RRF 

where: 

Ax 3 a r a of cteraaerbtic ion (EICP) for compoute teing measured 
A^ ^ area of cteraaerbtic ion for the internal sundard 
/, 3 amount of internal standard added (ng) 
RRF 3 relative raponse factor for compound teing measured 
V^ 3 volume of water purged (mL) 
Df 3 dilution factor 
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The CRQL :or a ailuied sample >.iouid re >u:t'j.jteu J - IOIIO^N 

.Adiusted CRQL = ^.>r.-.:.:'u>toJ '~P.C- v <jmr.«; ~:;u::. r: :'.:.: • 

For example, the adjusted CRQL tor a v/ater <-ample *nh a luL non-dilutea CRCi- -:.". 
10() dilution 11(X).0 dilution tacioti \vouM be 1>.'<A}L. accv r̂oinv: '.<< the tuiiDx/kini: caUu.j: 

lOOOU = lOU X 100 
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T.ABU! B.4 Volatile (Quantitation Ions 

.iiilc . .ir-:e: (..•rnroL.-.j> ;m;ir. (>_jr,::!Jt;.'r, .... .".o.ir. 

.Acetone 

; Benzene 
l l 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Buunone 

Carten dbulfide 

Carton tetrachloride 

Chlorotenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

I.2-Dibromo-3-chloropropane 

l.2Dibromoeitene 

1.2-Dichlorobenrene 

I.3-DichlorobenKne 

1.4- Dichforohenzene 

1.1-Dichloiwwthane 

1.2-Dichloroethane 

1.1-Dichloroethene 

cu- l2-Dichloroethene 

trans-1.2Dichloroethene 

I.2-Dichloropropane 

cb-1 J-Dichloropropene 

CJuantitation ot this analyte is 

i " . 

1 .s 

128 ! 

83 

I"3 

94 

43 

76 

117 

112 

64 

83 

50 

129 

75 

107 

146 

146 

146 

63 

62 

96 

96 

96 

63 

75 
SaseU on m/z -Ij out m/z H 

is 

1 

49. 130 1 

85. 127 j 

175. 254 ': 

96 

72* 

78 

119 

77. 114 

«. i 
« i 
52 ! 

127 

155. 157 ': 

109. 188 1 

i n . 148 I 

I U . 148 i 

U L 148 

65.83 ! 

98 J 

61.63 

61.98 

61.98 

112 i 

77 1 

must pe praent in the spectrum. 
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TVBLE B.4 Volatile Quantitation lon.s 
1 

: ^ olatile Target Gimpounds Prtmar.' Quantitati.\T 
Ion 

trans-l.j-Dichloropropene '5 

Ethylbenzene ' "̂ l 

2Hexanone i 43 

Methylene chloride 

4.Methyl-2-penunone 

Styrene 

1 l.i2.2-TetrachforMthane 

1 Tetrachloroethene 

j Toluene 

1.1.1-Trtchlorwttene 

1.1.2-Trichloroethane 

Trichloroethene 

Vinyl chloride 

Xylena (total) 

84 

43 

104 

83 

166 

91 

97 

97 

95 

62 

106 

Continued) 

>econdjr. i.'r.̂  

1 
106 ] 

53. 5". lUO 

86.49 1 

58. 100 1 

78 

13L85 

168. 129 

92 

99. 61 

83. 85. 99. 132. l3-i 

130. 132 

M 1 

91 

SURROGATE COMPOUND AND INTERNAL STANDARDS: 

4-BromonuorobenKne 

Chlorotenzene-d. 

1.4.Dichlorotenzene-d4 

1 l.4-Difluorobenzene 

95 

117 

150 

114 

174. 176 ! 

82.119 • 

115. 152 

63.88 

. 
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LOW CONCL.N FR/XTION VVATI.R 
CONTR. \CTlAL RHQl IRIi.MENTS A.ND EQl ATIG.NS FOR SE.MIV()(.\ l l j i : ( ) \ l \ l < n n u 

II. CiCMS Instrument I'erf.irmance Clu ik 

l \ e equation II. 1 iPaee B-1 to '.erirv that tho lahorator- has not made errors ;he calculation i ;.'-.e 
percent relative abundance. 

For example, the percent relative abundance ot m z 443 iX) reiauve to m/z 442 iTi is calculatea as toilowM 

% Relative Abundance . <'i>'*''daue of mit 441 ^ ^ ^ ^ 
(Sundance of m/z 442 

III. Initial Cal ibn t fon 

D a u Review Cfilerio; All semivolatUe urget compounds a t e s u r r o g a t a must have a Relative Response I 
F a a o r i R R F ) of greater than or equal to 0.05 and a percent retetive s u n d a r d de\iatfon I '^RSD) of less 
than or equal to 30%. 

C n ^ t ^ c n ^ k Criteria; The maximum %RSD for most semivotetile compounds b 2 0 J % and the minimurr 
R R F cntcria vary as spedfied in the following table (The semivolatite compounds Ibted separately m labie 
4 on page 52 are not contractually required to meet a maximum % R S D but do have to meet a contractual 
minimum R R F of 0.010). The contraaual criteria for an acoepuble initial calibration specifles that up to 
anv 4 semivolatile target compounds may fail to meet minimum R R F or maximum %RSO as long as they 
have RRFs t t e t are greater t t e n or equal to 0.010. and % R S D of less t t e n or equal to -iO.iyn. 

Initial calibraifon RRFs and I H ^ are calculated using equations I I I I and III.2 (Page B-l): ' ' R S D is 
calculated using equations III.3 a t e III.4 (Page B-3). 

IV. Continuing CaUbration 

D n u Review Crlierin; All sentivoteiite u rge i compounds s t e u l d meet a % D criterion of ± 2 5 ^ . 

Con t r aaua l Crher im The percent difference (%D> between the in i tu i calibration R R F and the 
continuing calRmtfon R R F b ^ 25.0% for the compounds Ibted in Table B.5. The contraaual criteria 
for an accepiabte continuing caUbntion s p e d f i a that up to agv 4 semivotetite target compounds may tail 
to meet minimum R R F o r maximum % D as long as they teve R R F s t t e t a re greater than ur equal to 
0.010. and % D of less t t e n or equal to 40.0%. 

Check the R R F calcuUtions for semivolatUe target compounds using equatfon IILl (Page B-1). and 
evaluate the % D tetween initial calibration R R T and continuing calibration R R F using equation IV. i 
(Pace B-3). 
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Table B.i. .Accepunce Criteria for Initial and Continuint! 
CaUbration for Semivolatile Oreanic Compounds 

i icmnuljuie CompounU; 

Phenol 

his( -2-Chloroethyl )ether 

2Chlorophenol 

2-.Vlethylphenol 

4.Methylphenol 

N-Nitroso-di-n-propylamine 

1 Hexachloroettene 

} Nitrotenzene 

1 Isophorone 

2Nitrophenol 

2.4-Dimetfaylphenol 

bbr2-Chloroethoxy)methane 

1 2.4-Oichlorophenol 

1.2.4-Trichtorobenzene 

Naphthalene 

1 4.Chloro-3-metiiylphenol 

2-.Meihybuphttetene 

1 2.4.6-Trichlorophenol 

2.4.5-Trichlorophenol 

2 • Chloronaphttetene 

Acenaphthylene 

] Acenaphthene 

1 Ditenzofuran 

2.4-Dinitronluene 

2.6-DinitnMOlucne 

1 4-Chloropfacnyl-phenylether 

1 Ruorene 

11 4-Bromophenyl-ptenytether 

H Penuchlorophenol 

y Phenanthrene 

II Anthracene 

H Ruoranthene 

.Minimum RRF 

'yaw 
ij.roo 

0.700 

O.TOO 

0.600 

0.500 

0.300 

0.200 

0.400 

0.100 

0.200 

0.300 

0.200 

0.200 

0.700 

0200 

0400 

0200 

0200 

0.800 

1.300 

0.800 

OJOO 

0.200 

0.200 

0.400 

a900 

aioo 

1 aioo 
0.050 

0.700 

0.700 

0.600 

Ma.ximum 'RSD 

10.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

20.5 

30.0 

300 

.20.5 

20.5 

20.5 

20J 

20.5 

20J 

20.5 

20J 

20J 

20J 

20.5 

20J 

30.0 

20.5 

20.5 

20.5 

20J 

1 205 
20.5 

20.5 

1 205 

205 

' D 

rlf.-i 

z:^M 

=25.0 1 

=25.0 i 

=25.0 j 

=25.0 1 

=25.0 1 

=25.0 

=25.0 

£30.0 

£3ao 

£25.0 

l| 

1 11 
£25.0 1 

£25.0 1 
£25.0 

£25.0 

£25.0 

£25.0 

£25.0 

£25.0 

£25.0 i 

£25.0 1 
£25.0 1 

£30.0 

1 225.0 1 
£25.0 

£25.0 1 

£25.0 

1 ~^'° 
£25.0 

£25.0 

=25.0 

[£25.0 
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Table B.5. Accepunce Criteria for Initial and Continuing 
Calibration for Semivolatile Oreanic Compounds icontinuedi 

, Semivolatile Compounds 

Pvrene 

Benzia)anthracene 

Chrv-sene 

Benzo(b)auoranthene 

Benzo( k)fluoranthene 

Benzo(a)pyrene 

Indeno( lZ3-cd)pyrene 

Ditenz(aJi)anthracene 

Benzo(gJu)peiyiene 

Phenol-d, (SUIT) 

2-Ruoropteooi fsuir) 

Terphenyl-d,« (surr) 

2Ruorobiphenyl (surr) 

i Minimum RRF 

0.600 

0.800 

0.700 

0.700 

0.700 

0.700 

0500 

0400 

0500 

0.800 

0600 

0.500 

0700 

Maximum '"rRSD 

:o.5 

20.5 

:o.5 

20.5 

20.5 

20.5 

20.5 

20J 

205 

20.5 

205 

20.5 

20J 

'"cD 1 

=25.0 1 

=25.0 

=25.0 • 

=25.0 

=25.0 

£25.0 

£25.0 

£25.0 

£25.0 

£25.0 

£25.0 

=25.0 

=25.0 

VI. Surrogau Spites 

Surrogate spike recoveria for semivotetUe umpla and blanks must te within the limiis specified in Table 
B.6. 

Tabte B.6 Semivototite Surrogate Recovery Rcquircmentt 

Surrogate Compound 

Niirotenzenc-dj 
2-FUiQiobiphenyl 
p-Tefptenyl-d„ 
Phenol-d, 
2-Ruoroptenol 
2,4j6-Tribramophenol 

% Recoveiy 

40. 
42 
24. 
17 
16 
18 

112 
110 
140 

•113 
-110 
•126 

Use equation VI.2 to verify ttet the suirogate recoveria were calcutoted correaly. 
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MI. Laboratory Control Samples iLCSi 

lu:;on mu>t -t' v.;.-. "!Tie percent recover;.' tor each ot the v.ompouncls ;.-. t^c L'"S -pikir.: 
imm listed in Table B.'. However, these limits may c-.entua.ly ^c expanded "̂. ::-.e .Ajcnc 

penod of perturmaace if the limits are tound to re i0k< re>tri«:tivtf. 

Table B.7 Senivolatile Latorotorv Control .Sample Compuund.s and Recever\ Limits 

Compound !^Recoverv 

Phenol 
2-Chlorophenol 
4-Chloroaniline 
14.6-Trichlorophenol 
bis(2-Chloroethyl)ether 
N-Nitroso-<li-n-propylamine 
Heachloroettene 
bopterone 
lZ4*Tridtiorobettzene 
Naphtiutene 
Z4-Dinitfotolttene 
Dietfaylphtiutote 
N-Nitrosodiphenylamine 
Henchlorobenzene 
Benzo(a)pyrene 

44 

58 
35 
65 
64 
34 
32 
49. 
44. 
56 
61 
76. 
35 
30. 
55 

120 
• 110 
• 98 

110 
• 110 

102 
77 
iio 
96 
160 
140 
104 
120 
95 
92 

Check that the recoveria were calcutoted correaly by using equation VI.2 (Page B-4). 

LX. Intemal Sundards 

Table B.S (Page B-14) conuins the semivototite interaal sundards a t e their corraponding target 
compounds. 

XI. Coapoond Quanilintiaa aad Repotted C o n t n a Required QonuRnitoa Umiu (CRQLs i 

Check the reported positive sampte r a u l a and quantitation Umiis witb t t e qutetitaiion Ibts and 
chromatognms using equatfon XL-6. Equatfon XI.4 (Page B-6) steuld te used to adjust the CRQL tor a 
diluted sample, tabte B.9 (Page B-15.16.17) contains the semivototite primaiy and secondaiy Quantitation 
ions. 

ug/i 
A , x l , x V , x D f 

A^ X RRF * V̂  X V, 
iX1.6i 
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.v,here: 

.•Vx = area oi characteristic ion lEICPi lor compound hoini; meo.iurcv. 
.-(„ = area .>i .;haracteristic ion lEICP^ tor the internal -undarJ 
/, 3 amount of internal standard added in^j 
RRF =s daily relative response factor for compound being measured 
V̂  a volume of water enracted (mL) 
I^'i a volume of extraa injected (uL) 
V̂  a volume of concentrated extraa (uL) 
Pf a dilution factor 
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Table B.H. SemiMiluiile Intemai Standards 
and Their CorresponOint! larcet (.ompounds 

"̂  1.4.Ditnlorcbenzene-d, 

Phenol 
bb(2-Chloroethyt)other 
2-Chlorophenol 
2-Methylphenol 

Z* Naphthalene-d< 

Nitrobenzene 
Isophorone 
2-Nitrophenol 
2.4-Dimethylphenol 

2.2'-oxybb-( I-Chloropropane) bb(2-Chloroethoxy)methane 
4-Methylphenol 
N-Nitroso-di-n-propytomine 
2-Ruorophenol (surr) 
Phenol-dj (sun) 

2.4-Dichlorophenol 
1.2.4-Trichlorotenzene 
Naphttelene 
4-Chloroaniline 
Hexachlorobuudiene 
4-Chloro-3-methylphenol 
2-Methylnaphihatene 
Nitrobenzene-d< (surrv 

(.•'''.A^enur:^:-c::^ .. . 

Hexachloroc.c:t5rcrtjo;cr,e 
2.4.6-Trichloroohen. <l 
2.4.5-Tnchloropheni'i 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 
4-Nitrophenol 
Ditenzofuran 
2.4-Diniirotoluene 
2.6-Oinitrotoluene 
Diethyl phthalate .| 
4.Chlorophenyl-phenyl ether 
Ruorene 
4-Nitroaniline 
2-Ruorobiphenyt (surn 
2.4.6-Tribromophem)l isurn 

# 

surr a surrogate compound 

- : i * -

Ptenanihrene-d,o \ 
h*<' 

Chrvsene-d.n Petvlene-d,. 

4.6-Dimtro-2-methytpheml 
N-Nitrosodiphenylanute 
4-Bromopbenyl phenyl etter 

Penucbtoroptenol 
Phenanibicw 
Anthracene 
Oi-n-buiyl phttetote 
Ruoranthene 

Pyrene 
Butyltenzyl phihatoie 
3.3'-Dichlorotenzidine 
Benzot a )anthracene 
bb(2-Ethylhexyl)phttetote 
Chiysene 
Terptenyl-d,4 (surr) 

Di-n-octyl phthalate 
Benzo(b)nuoranthene 
Benzo(k)fIuoranthene 
Benzo(a)pyrene 
lndeno( l.2J-cd)pvrenc 
Ditetizia.h)anthraccnc 
Benzol g.h.i) perviene 

surr a surrogate compound 
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Table B.9 Semivolatile (^uaniiutiun lons 
, 

Analyte ! Primary Ion ' ^ccondarv l^nrs. 

Phenol 1 "4 • :. -'•. 

bisi2-ChlOfoeth>liether ' ^.' •-.̂ .-r̂ f 1 

2-Chlorophenol 

1.3-Dichlorobenzene 

1.4-Dichlorotenzene 

1.2-Dichtorobenzene 

2-Methylphenot 

2.2'-oxybb( 1-Chtoropropane) 

4.-Methylphenol 

N-nitroso-di-n-propytomine 

Hexachloroettene 

Nitrotenzene 

Isophorone 

2-Nitrophenol 

2.4-Dimethylphenol 

1 bis(-2-Chloroethoxy)methane 

2.4-Dichlorophenol 

1.2.4-Trichforotenzene 

Naphthalene 

] 4.ChloroaniUne 

4-Chloro-3-uHbylptaenol 

2-MetiiylnaphUulene 

1 Hexachloiocydopenndtene 

g 2.4.6-Trichforopheiiol 

2.4.5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

128 1 fvl. i:«u 1 
1 1 146 ! U.S. 113 i 

146 

146 

108 

45 

108 

70 

117 

77 

82 

139 

107 

93 

162 

180 

12S 

. 127 

225 

107 

142 

237 

196 

196 

162 

65 

148. 113 

148. 113 1 

107 

77.79 

107 

42. 101. 130 1 

201. 199 

123.65 ^ 

95. 138 

65. 109 

121. 122 

95.123 

164.98 ! 

182.145 

129. 127 i 

129 

223.227 

144. 142 

141 

235.272 

19«.200 

198.200 

164. 1Z7 

92. 138 
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Table B.9 Semivolatile <.)uantiiatiun lons 

Analvte Pnmart ion 
1 1 

Dimethyl phthalate [h?-

.Acenaphthylene 

3-Nitroaniline 

Acenaphthene 

14-Diniirophenol 

4.Nitroptenol 

Ditenzofuran 

2.4-DUiitrotoluene 

2.6-Dinitrotoluene 

Otetiiylphtiutote 

4-Chforophenyl-phenyletiier 

1 Ruorene 

1 4-Nitroaniline 

4.6-Dinitro-2-ntethylptenol 

1 N-Nitrosodiphenytomine 

4-Bromophenyl-phenytether 

I Hexachlorotenzene 

1 Penuchlorophenol 

1 Phenanthrene 

I Anthracene 

1 Ruoranttenr' 

Pyrene 

Butytbenzylphthatatt 

3J'Dichforotoenzidine 

Benzo(a)antiiracBW 

1 bb(2-Ethvlheiyl)phtiiatoie 

II Chrysene 

1 Di-n-octyl phthatou 

152 

138 

153 

184 

109 

168 

165 

165 

149 

204 

166 

138 

198 

169 

248 

2S4 

266 

178 

178 

149 

202 

202 

149 

1 ^^ 
228 

149 

228 

' 149 

1 Continued) 

Scvondan' lon'^-

>a. ;fu 

151. 153 

108. 92 

1 

:| 
152. 154 

63. 154 1 

139. 65 

139 

63. 182 

89. 121 1 

177.150 J 
206. 141 1 

165. 167 = 

92.108 1 

18177 

168. 167 

250. 141 

142. 249 

264. 268 

179. 176 ' 

179. 176 

150. 104 

lOt. 100 

101. 100 1 

91. 206 

254.126 (l 

229.226 

I 167.279 

226.229 

1 *~ 
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Table B.9 Semivolatile (Quantitation lons .Continued) 

AnalMe 

Bonzoibiiluoranthcne 

'̂  Bcnzoik ifluoranthene 

BenzoiaipvTene 

Indeno(1.2.3-cd)pyTene 

Dibenz(a.h)anthracene 

Benzo(g.h.i)perylene 

Pnmarv ion 

* C ^ 

' C ^ 

252 

:-6 

278 

276 

iecondar.- '. ^r.'-

-* - • -c 

25?. 12: 

•<; -. • ' ; 

138. 22- 1 

139. 279 1 

138. 277 : 

Surrogata l{ 

Phenol-d; 

2-Ruorophenol 

2.4.6-Tribromoptenol 

1 d-5 Nitrotenzene 

1 2-Ruorobiphenyl 

Terphenyl 

99 

112 

330 

82 

172 

244 

42. 71 

64 Ji 

332. 141 

128.54 

171 il 

122.212 1 

Internal Standards | 

l.4-Dichlorotenzene-d4 

I Naphthalene-d, 

1 Acenaphthene-d,g 

1 Phenanthrene-d,o 

Chrysene-d,: 

Perviene-d 12 

152 

136 

164 

188 

240 

264 

115 1 
68 i 

162. 160 1 

94.80 i 

120. 236 

1 260.265 
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rable Cl . C«. .arbon oi Rcjuireme-.s 
Volatile Data Re'.,ev«. 

REQUIREMENT 

Target Compound List 

Data Turnaround 

Technical Holding Time 

Initial Calibration 

Continuing Calibration 

Blanks 

SMC/Surrogata 

MS MSD 

LCS 

Regional QA.QC 

Internal Standards 

CRQL 

TICs 

MULTl-MEDLA. MLLTI-
CONCENTRATION | 

33 Target Compounds 

35 days 

7 days if not preaerved 
14 days if preserved 

5 leveb: 10 - 200 ug/L 

mid-level: TO ug/L 

Method Btonks 
Uistrument Blanks 

SMC: 
1.2-Dichloroettene-d4 
Bromofluorobenrene 
Toluene-dg 

Frequency: I per 20 sampla. 
per matrix 

N/A 

PEs - varuble 

IS Area: - 50% to f 100% 
IS RT Shift: ± 30 sec. 
3 compounds: 

Chtorotenzene-d, 
1.4-Difluorobenzene 
Bromochloromethane 

10 ppb (water/low soil) 
1200 ppb (med soil) 

largai 10 >.10% of nearat IS 

LOW CONCENTR.A.-:(:s 
W.ATERS 

40 Target Compounds i 

14 day^ 

7 days if not preserved ' 
14 days if preserved 

5 leveb: 1 - 25 ug/L 
(5 - 125 for Ketona) 

mid-level: 5 ug/L 
(25 for Ketona) 

Method Blanks 
Instrament Blanks 
Storage Blanks 

Surrogate: Bromofluorobenzene j 

i 

N,A 

I per SDG j 

PES - I per SDG ! 

IS Area: ^ 40'-r \ 
IS RT Shift: ± 20 sec. 
3 compounds: 

Chlorotenzene-dj 
l.4-Dinuorobenzene 
l.4-Dichlorobenzene 1 

I - 5 ug,L 

largat 10 ^40% of nearest IS 
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"aMe C.Z. i!-;mrar;MTi ot •^e.juiremer.'-', :or 
Semivolatile Data Review 

1 
REQLIRE.ME.ST 

Target Compound List 

Daia Turnaround 

Technical Holding Time 

Initial Calibration 

Continuing Calibration 

Btonks 

Surrogate 

MS/MSD 

LCS 

Regional QA/QC 

Internal Standartb 

CRQLs 

Tia 

MULTl-.MEDLA. MLLTI-
CONCENTR.ATION 

64 Target Compounds 

35 days 

Extraction - 5 days 
Analysb - 40 days after 
enraction 

5 leveb: 20 - 160 ug/̂  

mid-level: 50 ug/L 

Method Btonks 
Instrament Blanks 

8 compounds 

Frequency: I per 20 sampla. 
per matrix 

N/A 

PEs - variable 

IS Area: - 50% to + 100% 
IS RT Shift: + 30 sec 

10-50 ppb (water) 
330- i;UU ppb (low soil) 
10.000 - 50.000 (med soil) 

torgat 20 ^10% of nearat IS 

LOW C O S C E N T R A T I O S 

W A 1HRS 

60 Target Compounds ' 

14 days 

Enraaion - 5 days i 
Analysb - 40 days after 
extraaion 

5 leveb: varia 1 

mid-level: varia 

Method Blanks 
Instrament Blanks 
Storage Blanks 

6 compounds 

N/A 1 

1 per SDG j 

PEs - I per SDG | 

IS Aiea: - 50<̂ c M lOÔ -f \\ 
IS RT Shift: i 20 sec. 

5 - 20 ug'L 

! 
1 

1 largat 20 ^50% of nearest IS 
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Proposed Guidance for rentativetv Identified Ct>mt>ounds .VQAI 

.\. Review Items: Form I v.'OA-nC. chromatograms. library search pnntout and spectn :;:r -.iree ~:; 
candidates, and GC reientioo time data. 

8. Objeaive 

Chromatographic peaks in voiatile analyses mat are not TCL compounds. A-ster. ~..;n::..-:.-.; 
compounds, or interaal standards are potential tentatively ideatined compounds TTĈ  r ihra-
search compounds (LSCsi. TICs must be qualitatively identiGed by a library search ot the .'oaiiv:nai 
Institute of Standards and Technology (NIST) mass spearal library, and the ideniitication^ a:>seAiev: 
by the dau reviewer. 

C. Criterto 

For each sample, tte lateratory must coteua a library search of the NIST mass spearal library and 
repon the possibte identity for the 10 torgat vototile fiacuon peaks which are not surrogata. internal 
sundards. or TCL compounds, but which teve a peak area greaur than 40 percent of the peak area 
of the nearat uternal standard. TIC raulis are reported for each sample on the Organic Analvsis 
Dau Sheet (Form I VOA-TIQ. 

Note: Since tiie SOW revision of Oaoter 1986. tiw CLP doa not aUow the lateratory to repon 
as tentatively idenufled compounds any TCL compound which is properly reported in another 
fraction. (For exampte. tote duting vototite TCL compounds must not be reported as 
semivototUe TICs.) 

D. Evaluation 

I. GuideUna for Tenutive Identification are as follows: 

The interpreution of library search compounds (LSCs) is one of the aspects ot data rev:eA 
which calb for the fullat exercise of professional judgement. The reviewer mu î ^e 
thoroughly tomUiar with the pnnapla and practice of mass spectral interpretation and oi >.'3-
chromatognphy Because tte interpreution prooos is later-intensive. it is important i.' 
document the process invoh'ed in arriving at a tenutive identification. 

Worksheets for Tenutive Identification of Libraiy Seaich Compounds' are provided m 
Appendix B for tte vototite OCMS fractions to assist in generating the information needed 
to make a reasonabte tenutive identification of the LSCs. 

The process involved in tentatively identifying a library search compound may be summarized 
as follows: 

a. Identify aU samptes ui tte retoted group (Case. SAS or SDG) in which the unkno^^n 
compoute occnis. Calcutotion of retotive retentfon tima (RRT) and comparison ot 
RRT and mass spearal dau across sampla b extremely telpful in ideniiMns 
unknowns ttet oocnr repeatedly in retoted sampla. Use one worksheet per unknu\«> n 
for aU samptes ia which it occun. 

b. Inspea the libraiy search spearam retrieved for each unknown, tj determine i 
detailed mass spearal interpreutfon b necessary. Often, it b obvious that the 
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ajrrea matcH .i among the scec:raretne\ed :or the unknown rrcm :.-.e v<r.er::. . 
samples in whica it is (ouad. it may only be necessary to check tbe unknov̂ -n > R.^7 
'.ersus a reference list of VOA (generated under similar conditions ana j.^er 
accounting tor eias m the sample* to amve at a satisf3cior% tentative idenii.lcj:;.-.-: 
Some .'ererencds are rroMded. '.{ a reference RRT -s not available. :.ien . 
comparison ot the unkaown'.s RRT or ooiling point lo the RRT or boiling pcir.t : 
a closely related compound may also provide a satisfaaory tentative identification 
Within a compound class, retention time locreasa with inaeasing boiling poi.it. 

c. In the event that serious ambiguity siUl exists after exammin^ the library spectra and 
RRT dau. a fuU mass spearal interpreution can narrow down the possibiiicies 
WhUe a full dbcussion of manual mass spectral interpreution is beyond the scope 
of thb document, several key points may te mentioned as imporunt objects: 

o Determine a lUuly molecular wdght Depending on the unknown, the MW 
may or may not tie apparent due to the extent of ftagmenuuon. The .MW 
of tte retrieved Ubraiy spectra, uiterpreted in Ught of the RRT. may be 
helpftil if the molecutor ion b not present. 

o Detennite tiu botope ratios (M-f>l)/M. {M-i-D/M. (M-«>4>/M. etc iwhere 
M b tte molecular fon) and teunnine a stert Ibi of possible molecutor 
formulas, botope ratios wiU also reveal the presence of S. Cl. and Br. 

o Calcutote tte total numter of rings-plus-doubte-tends in the unkno^Ti bv 
applying tte followuig equation to the litely molecutor tbrmuias. to 
determine the degree of unsaiuration. 

Number of rings-plus-double tends ir-dbi 

(r-^db) - C • H - 2J f N +1 
• » • » • » 

m m m 

Where: C « no. of cartens 
H « no. 01 hydrogens 
X a no. of telotens 
N a na of nitrogens 

Note: oxygen and sulftir do not need to be accounted t.>r 
An aromatic ring oounu a four rin<A and douoie 
tends. 

o Calcutote tte mass lossa represented by nufor peaks in the unkno\*.n 
spectrum, ate retote thew to the fragmenutfon of neutral muieties trnm the 
molecular ion or other daughter ions. 

o L'sing the information gathered un molecular weight, molecular lormuu 
degree of unsaturation. a te mass fossa in tte unknown spectrum, combined 
with the RRT data, give as precise a descriptfon of the unknown as possible 
including an exaa identificatfon if it b justified. 
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d. lfl Ihe ev'ent ihat ;ie j.iitr.o*Ti jpectrui.i JJ .not that Jt a pure .̂orapour.o. masa 
spearal mtcrpretation mav not t>€ possible. .4o*c%er. ;n some -.nstances. a maeu 
spectrum may be recognized as two compounds having vei%' sumiar relative reieniion 
times. Target compounds, surroeato and internal standards mav also ?e resroniitie 
ibr extra ions m an unlmown spectrum. 

;. Check the raw dau lo verity that the laboratory bas generated a librarv search >pec::jm :or 
aU required peaks in the chromatograms tor sampla and blanks. 

3. Btonk chromatograms should be examined to verify that TIC peaks praent in sample6 are not 
foute in blanks. Wten a low-ievel non-TCL compoute itet is a common anifact or 
lateratory contaminant b deteaed in a sample, a tterough check of blank chromatograms 
may require lootang for peaks which are less than 40 percent of tiu mtemal standard peak 
area or hdght, but present in tte blank chromatogram at simUar retotive retention time. 

4. AU mass spectra for every sample and blank must te examined. 

5: The reviewer steufcl te aware of common tobonimy anitecis/oonuminanis and their sources 
(eg., afatol condensauon produas. solvent preservaiiva. and reagent conuminants i. Thae 
may te present ui blanks ate mt reponed a sampte TICs. 

Exampla: 

a. Common toteratoiy conumuunis: CO2 (m/z 44), siloiann (m/z 73). diethyl ethrr. 
hexane. ceruin (ireons (1.1.2-irichloro-lJ,2-trtflttoroettene or tluoro-
trichlorometiune). and phttetota at leveb less tiun 100 ug/L or 4000 ug Kg 

b. Solvent preservaiiva such as cydohexene which is a methytene chloride preservative 
Related by-produas include cydohexanone. cycfohexeaone. ociuhe.tanoi. 
cyclohexeool chforocydoheKne. a te chforocydohexanoL 

c. Aldol condensation reaaion prtxlucts of acetone indude: 4.hydr()tv-4.mcihvi.:-
penianone. 4-methyi-2-penien-2-onc. ate 5J-dimethyl-2(5H)-hiranone. 

6. Occasionally, a TCL compoute may te identified in the proper analytical fraction by non-
target libraiy seaich proeedura. even iteugh it wu not foute on the quantiution list, if the 
toul area quutiutfon fliethod wm used, tiw reviewer steuld requat that the lateratorv 
.-^calcutote tte rmuU using the proper quantiutfon ion. In addition, the reviewer should 
evaluate other sampte chromatognms and check library referenre retention times on 
quamiution Ibu to determine whether the false negative rault is an isolated occurrence >>r 
whether additfonal dau may te affeaed. 

7. TCL compounds may te identified in more than one fractfon. Verify ttet quantitation ib 
mate from the proper fraaion. 

8. Library searcha steuld not te performed on inurnal sundards or sunogates. 

9. TIC concentration stould te atimated assuming a RRF of 1.0. 
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£• Action 

1. All TIC results should be qualified as tenutivclv identified iNi with e6t:maied ...ineentratior.^ 
iJ)ortNJV 

2. General actions related to the review of TIC raults are as iollo»"5: 

a. A non-TCL compoimd ts not considered to be 'tentatively identified* until the rr.a:>) 
spearam and retention time dau have been reviewed according to the evaluation 
guideUna in XIILD. The review stould te documented on the Tentative 
Identiflcntion of Libraiy Search Compound worksheet. The worksheet will be useful 
if a better Ubraiy match for the unknown is retneved in another Case. SAS. or SDG. 
It nuy abo te used ui wntuig a Special Analytical Service Sutement o; Work to 
identiiy tte untaiown. or if tte sampte b sent to an EPA research lateratc SC 
identificatfon by multipte spectral techniqua. 

b. If aU coninauaUy required peaks were tot Ubraiy searched, the dau . . . 
represenutive oonid request these dau from tte toteratory. 

3. TIC results which are not snflidntiy iihove tiu levd in the btonk steuld not te reponed. 
(DUutfons ate sampte size must te uken into account when companne the amounts present 
in btonks ate sampla.) 

4. When a compound b not found in any btonks. but b a suspeaed anifact or common 
totenfoiy contamitenu t te roult may te qualificti as unusabte (R). 

5. The reviewer may elea to repon aU simitor bomers as a total. lAll alkanes mav "̂e 
summarized ate reported u total hydrocartens.) 

b. The dau reviewer stouki sute the degree of confidence (high, medium, lowi m the temauve 
identification after oompteting the review process. 

The complete "Tenutive Mentificatfon of Library Seareh Compound' ^*orksheet shî uid ^e 
atuched to the anal dau review report. 
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VPPLNDLX 

Equation I: 

RI = I'JO RTunk - RTz • l (»2 
RTz^l - RTz 

where: RTunk b the retention time of the unknown 
RTz IS the retention time of the preceeding retention index sundard 
RTzf I b tiie retention time of the following retention mdez sundard 
Z • number of r inp u t te reuntion mdex standard 
RI • Lee Reuntfon Index 

Retention Index Sundanb 

naphtiutene za2 RIa200.00 
phenanthrene z«3 RlaSOOOO 
chrvsene z«4 RI«400.00 
Benzo<g,hJ) z«S RI-500.00 
perylene 

Note: when these Cimpounds are not doute in the sampte of i n u r a c RT dau for the deuterated internal 
standards or most recent caUbraiioa may te used. Retention time shifts and bias must be accounted 
for. 

Equation 2 

Number of rings-plus-double tends (r-«-db): 

ir-fdbi » C - fciO^ -• N +1 
2 2 2 

where: C » no. of cartens 
H a no. of hydrogens 
X • no. of hafogens 
N a no. of nitrogens 

Note: oxygen a t e sulfur do not need to be accounted for. An aromatic nng counts as tour rines and douric 
tends. 
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\. Review Items: Form ; SV-TIC. .;liromatograms. Ubrary search pnntout ir..i -re..::a :or -.-.ree ~'.C 
candidates, and CC retention time data.. 

B. Objeaive 

Chromatographic peaks :n semivolatile analysa ttet are not TCL compounds, surrogates, or intemai 
sundards are potential tentatively identified compounds (TICs) or library search compounds i LSCsi 
TICs must be qualitatively identified by a library search of the .National Institute oi Standards and 
Technology (NIST) mass spearal library, and the identifications assessed by the data reviewer. 

C. Criterto 

For each sample, the lateratory must condua a libraiy search of the .NIST mass spectral library and 
repon the possible identity for the 20 largat semivototite friction peaks which are not surrogata. 
internal sundanb. or TCL compounds, but wiiich teve a peak area grater than 50 percent ot the 
peak area of the nearat internal sundard. TIC r a u l u are reponed for each sample on the Organic 
Analysb Dau Sheet (Form i SV-TIC). 

Note: Suce t t e SOW revbfon of Oao te r 1986. the CLP d o a not aUow the laboratory to repon 
as teautivety identified compounds any TCL compoute which b properly reported in another 
fractfon. (For example, late eluting vototile TCL compounds must not be reported as 
semivototile TICs.) 

D. Evaluatioa 

I. G u i t e l u a for Tenutive Identificatfon are as foUows: 

The inierpreuifon of library search compounds (LSCs) is one of the aspects oi data reMe-.v 
which calb for t te AiUot exerdse of protessional judgement. The reviewer mu^t he 
iteroughly tomiltor with tite pruidpla a t e practice of u a u spectral interpretation and ot ea^ 
chromaiognphy. Because tiie inurpretatfon process b toter-intensive. it is important ;.> 
document the process invoNed in arriving at a tenutive identification. 

Worksheets for Tenutive Identification of LOiniy Seaich Compounds' are provided m 
Appendix B fer t t e senuvototite GCMS fractions to aisat ui generating the intormauon 
needed fo mate a reasonabte tdeatiOaition of tiw TICs. 

T te proceu invojved in tenutively identifying a library search compound mav he summarized 
a foUows: 

a) Identify aU samptes in tiw retoted group (Case, SAS or SDG) in which the unkno>kn 
compound occun. Calcutotion of retention indica (RI) and comparison of RI and 
nuss spectn acrou samptes b extremely helpful in identifying unknowns that occur 
repeatedly in retoted samples. Use O M worksheet per untaown for all samples m 
which it occun. Retention indico are calcutoted according to the following example 
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RI = 100 RTunk • RT; - lOOZ 
R T i ' i • RTz 

•*hcre: RTunit is the retention time oi the untuiov̂ m 
RTz . the retention time of the preceeding retention index sianoa.'d 
RTz*I IS the reteni'on time ot the following retention index <:a.-.cjr.: 
Z 3 number oi nngs in the retention index standard 
RI a Lee Retention Index 

Retention Index Standards 

naphttelene z»Z RIs 200.00 
phenanthrene z^ i RI a 300.00 
chrysene za4 RIs400.00 
Benzo(gju) zaS RlaS0O.0O 
peiytene 

Noie; when these compou.nds are nor doute in the sampte of uterai . RT data tor 
tte deuterated internal standards or most recnt caUbration may be used 
Retentfon tute shifts ate bias must te acoounied for. 

b) Inspea t te Ubraiy seareh spectram retrieved for endi unkiMiwn. to determine K 
deuiled mass spearal interpreution b necessary. Often, tt is obvious that the 
correa nutch b among the spectra retrieved for the unknown from the <everai 
sampla fo which it b found. It may only te necessary to check the unknown s -̂ : 
venus a reference Ibt of SV (genentte under simitor ooteitions and after accountm : 
for bias in the sampte) to arrive at a saibfaaoiy tenutive identification. Some 
referenoa are provided. If a refierenoe RI b not aviitobte. tten a comparison or the 
unknown's RI or boiling point to tte RI or teiUng point of a cluseiv related 
compound may abo provide a utbfaaoiy tentative identification, wuhm < 
componnd dass. retentfon tinw mcreasa with increuing teiii.ig point. 

c) In the event that serious ambiguity stUI exats after exanuning tte libraiv spectra .ma 
RI dau. a fitil rt** spearal interpreution can Mmiwdown ite possibilities, 'w hiie 
a fuU dbcussfor. muual mass spectral interpreution b beyond the scope oi thî  
document, several key poinu may te mentionte as imporunt objects: 

0 Determine a likely molecutor weight Depending on the unknov^n. the .M\v 
may or may not te apparent due to the enent of fragmenuttun. The .vtv-
of t te retneved library speara. interpreted m Ught ot tne Rl. may be heiptui 
if the molecutor ion b M I present 

o Determine tte botope ratios (M-^O/M. (M+2)/M. (M+4)/M. etc. .where 
M b tte molecutor ion) and deiermite a shon Ibt of possible molecular 
formulas. Isotope ratios will abo reveal tte presence of S. Cl. and Br. 
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:or 

'-uiCJiaic -.-.c • •.;. .-.--..•.• :•-.r.iS-rius^oupie^rp.di .n 
appiunt :ne :-..A-; V-.J:, :.• -.; ..vc . T .;^„ J: 
(he degree ..'t uruaiuration 

\ -

*here: C = no. of carbons 
H 3 no. of hydrogens 
.\ 3 no. of halogens 
N 3 no. of nitrogens 

Note: oxygen and sulfur do not need to be accounted 
An aromauc ring counts as four nngs and dout>ie 
tends. 

0 Calcutote the mass losa represented by major peaks in the unknov̂ -n 
spearam. ate relate these to tte fragmenution of neutral moieties trom the 
molecutor ion or other daughter ions. 

0 Using Ite information gathered on molecutor weight, molecular rormuia. 
degree of unsaturation. ate mass lossa m tte unknown spectrum, combined 
with tiie RI data, give as precise a descnption of the unknown as possible 
indudmg an exaa identificatmn if it b justified. 

d) In the event ttet the unknown spearam is not ttet of a pure compound. ma.v> 
spearal inurpreuuon may not be possible. However, tn some instances, J macc 
spearam may te recognized as two compounds teving very similar retention indiee> 
(for example, onho-terphenyi. RIa317.43 and nonadecane. R U M T I O I Thî  
panicular coelution would rault in an unknown spectrum having a poivo.c'.K 
aromatic pattern at m/z 230. the MW of terphenyl. with an hydrocarbon type raiterr. 
at m/z 43.57.71. etc Target compounds, sunogata and internal standards mav ji^. 
te raponsible for extra ions in an unknown spearam. and may tie treated simiian-. 

2. Check the raw dau to verify that the lateratoiy has generated a library search spectrum i. r 
aU required peaks ui t te chromatograms for sampla ate btonks. 

:•>. Blank chromatognms stould te examined to venfy ttet TIC peaks present in samples arc n. < 
foute in btonks. When a low-level non-TCL compound ttet is a common jniia^t 
tobontoiy conuminant b teteaed in a sample, a thorough check of blank chromatogriirrî  
may require tooking for peaks which are less than 10 percent of the internal standard pejK 
area or height but present in the blank chromatognm ai similar relative retention nme 

4. All mass speara for eveiy sample and btonk must te examined. 
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.; Cilciate i.he tot:: .-.-a?er ci nnp•pniS- îouDie•'̂ •^r.as .:. -.-.i jziz^^v. -• 
applying the follwing equation to the lUcely molecuiar formulae. :o deterT.i.-<.c 
the degree of unsaturation. 

Numcer .•'i nnes-plus-double tond-s . r - :•• 

r*dhi 3 C • H - .X • N «1 

where: C a no. of cartens 
H a no. of hydrogens 
X a no. of hafogens 
N a no. of nitrogens 

Note: oxygen and sulitir do not need to te accounted for 
An aromatic ring counts as four nngs and double 
tends. 

o Calcutote tte mass lossa representte by major peaks in the unknown 
spectram. ate retou these to tte fragmenutfon of nentral moietia from the 
motecnlar ion or other daughter itms. 

0 Using t te uformatfon gathered on moleoitor wnght molecutor formuto. 
degree of unsainntion. and mass lona Ul t te mtimown spearum. combined 
with tte RI data, give u precise a description of t te unknown as possible. 
induding an exia identificatfon if it b jusiiSte. 

d) In the event ttet the unknown spectrum b not ttet of a pure compound, mâ ^ 
spectnl interpreution may not te possible. However, in some instances, a mixeo 
spectrum may te recognized as two compounds teving very similar retention indices 
(for example, ortho-terphenyl. Rla317.43 ate tonadecane. Rla3i7.20). This 
particular codution would rault in an unteown spearam having a poiycciic 
aromatic pmtem at m/z 230. tte MW of terphenyl. with an hydrocarbon type paitern 
at m/z 43J7.7I. etc Target compounds, surrogata and internal standards mav ji).< 
te raponsibte for extra tons tn aa unknown spearam. and may te treated simiiartv 

Check the raw dau to verify that tte lateratoiy has generated a libraiy search spectrum tor 
aU required peaks ui tte chromatograms for samptes and btonks. 

Btonk chronuiognms should te examined to verify ttet TIC peaks present in samples are noi 
fante in Manks. When a low-level Mn-TCL compound ttet is a common artitaci <r 
totoiitoiy oonnmianni a teteoed ui a sample, a tterough check of btonk chromatograms 
nuy require tooUng for peaks which are less than 10 percent of the interaal standard peak 
area or height, tet present in tte btonk diranuiognm at simitor retotive retention time 

AU mass spectn for every sample and blank must te examined. 
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5. The reviewer should be aware ot common laboratory anifactsconununanis and tne:r M;ur;;ia 
(e.g.. aldol condensation products, solvent presertat ves. and reagent »;ontaminanis. "he^c 
may be present in olanks and not reponed as sample T:CS. 

Examples: 

a. Common laboratory coniaminants: CO^ tm/z -ut, jiioxane î <tn.i 'y . Jieinvi et.ier. 
hexane. certain freons (1.1.2tric'hloro-l.2.2-(rifluoroethane .}r iluoro-
mchloromethane), and phthatota at leveb las than 100 ug-L or -ux/t) ugKî  

b. SoKent preservaiiva such as cydohexene which b a methylene chlonde preservative. 
Retoted by-produas indude cydohexanone. cydohexenone. cycinnexanoi. 
cydohexenoL chtorocyclohexene. and chtorocyctohexanoL 

c Aldol condensatfon reaaion produas of acetone indute: 4-hydroxy-4.methyi-2-
penunone. 4.methyl-2-penun-2-one. and 5 J-dimethyl-2(5H)-funnone. 

6. OocasfonaUy. a TCL compoute may te itentUIed in the proper analytical fraction by non-
urget Ubraiy search procedures, even though it was Ml foute on tiie quantiutton lut. If the 
total area quantiutfon method wu used, tte reviewer should requat that the laboratorv 
recalcutote tiw rauli using the proper quantiutfon ion. In addition, the reviewer should 
evaluate otter sampte chromatograms and.check libraiy reference retention timeŝ  on 
quantiutfon Usts to determite wtetter tte fabe negative rault b an bototed occurrence or 
wtetter additfonal dau may te affected. 

7. TCL compounds may te identified in more tiun one fraaion. Venfy that quantitat:on .: 
mate from the proper fractfon. 

8. Libraiy searcha stould not te performed on inieraal sundards or surrogates 

9. TIC concentration should te atimated assuming a RRF of 1.0. 

E. Action 

1. AU TIC resulu steuld te quaUfied as tenutivehr identified f N) with atimated concentraiions 
(J)or(NJ). 

1 General aafons retoted to tte review of TIC raults are as foltows: 

a. A non-TCL compoute b not considered to te 'tenutiwly identified* until the mâ s 
spectram and retention time dau have been reviewed as per section .XIII D The 
review steukl te documented on tte Tenntive Identification ut Librarv Searcn 
Compoute worksheet The worksheet wiU te useftti if a better library match lor t he 
unknown b rarieved in another Case. SAS. or SDG. It may also be used m wrmni 
a Spedal /Analytical Service Sutement of Work to identify tte unknown, or n the 
sample is sent to an EPA research toteratory for LSC identitication bv multiple 
spearal techniques. 
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b. Lf aU ContraauaUy reqaired peaks were aot library searched, the daizna:ea 
represenutive could requat thoe dau frnm the laboratory. 

3. TIC raults which are not sufficiently above the level in the blank should not be reponed. 
Dilutions and sample size must be taken into account when companne the amounts present 

:n blanks aod sampla. i 

4. ^ '̂'hen a compound b not found in any blanks, but ts a suspeaed anifact or oommcn 
lateratory conummant the rault may be quaUfied as unusable (R). 

5. The reviewer may elea to repon all simitor bomers as a toul. (All alkanes may oe 
summarized and reponed as toul hydrocartens.) 

6. The dau reviewer should s u u the degree of confitence (high, medium, low) in ihe tentative 
identification after computing the review process. 

7. The complete Tenutive Identification of Libraiy Search Compound* worksheet should be 
aitadwd to tiw final dau review report. 
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CF Calibration Factor 

CRQL Contraa Required Quantiution Limit 

CSF Compteu SDG File 

DFTPP Decafluorotnphenylphosphine - semivolatile instrument performance check compound 

DPO Deputy Projea Officer 

EICP Extraaed Ion Cunent Profile 

GCEC Gas Chromatography/Elearon Capture Detector 

GCMS Gas Chromaiograph/Mass Spearomeier 
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LCS Lateratory Control Sample 

MS/MSD Matrix Spike/Matrix Spike Duplicate 

m/z The ratio of mass (m) to cterge (z) of ions meaured by CC/MS 

O A D S Organic /\natysb Oau Sheet (Form I) 

ORDA Organic Regfonal Dau Assasment - from earUer venion of the Funaional Guielines 

NIST National Institute of Sundards and Technology 
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RIC Reconstructed Ion Chromatogram 

RPD Relative Percent Difference (tetween matnx spike and matnx spike duplicate. 

RRF Relative Raponse Faaor 

RRF Average Retotive Raponse Factor 

RRT Retotive Retention Time (with letotion to interaal sundard) 

RSD Retotive Standard Deviation 

RT Retention Time 

SDG Sample Delivery Group • Defined by one of the following, whichever occurs tirsi 

• Case of field sampla 

• Each 20 field sampla within a Case 

• Each 14-day calendar penod during which field samples in a Case arc received. 
beginning with receipt of the fint sample in the SDG. (Fur VO.A ..oniract̂ .̂ IK-
catendar period b 7-day.) 

S.MC System Monitonng Compound - formerly surrogata for volatile analysis. 

SMO Sample Management OfRce 

SOP Sundard Operating Procedure 

SOW Sutement of Work 

SV Semivototile analysb • Method based on analysis by GC/MS for BNA organic a)mp<)und^ 

TCL Target Compoute Lbt 

TIC Tenutively Identified Compound - A compound tenutively identified from ^earch oi the 
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TPO Technical Project Officer 
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''•̂ ŷ y-Sffiunited States Attorney \ :Si '^ 
D i s t r i c t of Wiscdn"s"i"n'fet^1 

DURIOIE . 
• • 2 : ^ ^ ^ ^ S S i & ^ ^ X i ' ' y f ' - - • ••/•̂  a-^^^^'^^^v^i^-a'CARpI,-'ANNETTE PETSONK-v̂ V '^^^^SB 



I N D E X 

PAGE 

Opinion Below 1 
Subject Matter Jurisdiction and Appellate Jurisdiction - 1 
Statutes Involved 2 
Statement of Issues 2 
Statement of the Case 2 
Statement of Facts 4 
Related Cases and Proceedings 4 
Standard of Review 4 
Argument — 

I. Discharges Of A Pollutant To Groundwater 
Are Within CWA Jurisdiction In Specific 
Circumstances 4 
A. The majority of cases recognize that 

discharges to groundwater may, in 
specified circumstances, come 
within Clean Water Act regulatory 
jurisdiction ; 5 

B. EPA's view is in accord with the majority 
of caselaw and is entitled to Chevron 
deference 8 

C. Discharges to groundwater come within 
CWA regulatory jurisdiction where there 
is a reasonably foreseeable direct hydro-
logical connection between the ground
water in the proximity of the release, 
and a greater than de minimis quantity 
of pollutants reasonably is able to 
reach the surface water 13 

II. Indirect Source Permit Requirements Approved 
Into State Implementation Plans To Satisfy 
Requirements Of Part D Of The Clean Air Act 
Are Enforceable By Citizens Under Section 
304(A)(3) Of That Act 14 
A. Caselaw supports the proposition that 

citizens may sue under CAA Section 
304(a)(3) to enforce SIP indirect 
source provisions 17 

B. The case should be remanded to the lower 
court for further determination regard
ing the Wisconsin SIP indirect source 
review provisions for emissions of NOx — 19 

Conclusion 20 



- 1 1 -

C I T A T I O N S 

CASES: PAGE 

American Luna Association v. Kean. 871 F.2d 319 
(3d Cir. 1989) 18 

Arlcansas v . Olclahoma 503 U . S . , 112 S . C t . 1046 _ . 
(1992) .LP 

Chevron U.S.A. v. Natural Resources Defense Council. 
467 U.S. 837 (1984) 10 

Citizens for a better Environment v. Deulcmeiian. 
731 F. Supp. 1448 (N.D. Cal. 1990) 18 

Coalition Against Columbus Center v. Citv of New Yorlc. 
967 F.2d 764 (2d Cir. 1992) . 18 

Delaware Valley Citizens Council v. Davis. 932 F.2d 256 
(3d Cir. 1991) 18 

Exxon V. Train. 554 F.2d 1310 (5th Cir. 1977) 7,9 
Inland Steel Co. v. EPA. 901 F.2d 1419 (7th Cir. 1990) - 5,6 
Kellev V. United States. No. 79-10199 

(E.D. Mich. Oct. 28, 1980) 7 
Kelley v. United States. 618 F. Supp. 1103 

(W.D. Mich. 1985) 8 
McClellan Ecological Seepage Situation (MESS) v. Cheney. 

763 F . Supp . 431 (E .D. C a l . 1 9 8 9 ) , a t ) p e a l s d o c l c e t s . 
Nos. 91-16308, 91-16467 (9th Cir. Aug. 23, 1991) — 5,7 

McClellan Ecological Seepage Situation (MESS) v. Cheney. 
707 F. Supp. 1182 (E.D. Cal. 1988) 7,8,9 

Natural Resources Defense Council v. EPA. 
966 F.2d 1292 (9th Cir. 1992) 11 

New Yorlc V. United States. 620 F. Supp. 374 
(E.D. N.Y. 1985) 7 

Ouivira Mining Co. v. United States EPA. 765 F.2d 126 
(10th Cir. 1985), cert, denied, 474 U.S. 1055 
(1986) 7 

Sierra Club v. Colorado Refining Company (CRC). 
383 F. Supp. 1428 (D. Colo. 1993) 6 

Sierra Club v. Larson, 2 F.3d 462 (1st Cir. 1993) 17,18 
Town of Norfollc v. United States Army Corps of Engineers. 

968 F.2d 1438 (1st Cir. 1992) 10 
United States v. GAF Corporation. 389 F. Supp. 1379 

(S.D. Tex. 1975) 8 
United States v. Riverside Bawiew Homes. Inc.. 

474 U.S. 121 (1985) 11 
V i l l a g e o f Oconoroowoc La)ce e t a l . v . Day ton-Hudson e t a l . 

No. 93-C-0797 (E.D. Wise. Sept. 21, 1993) 3,15 



- Ill -

STATUTES. RULES and REGULATIONS; PAGE 

Clean Air Act, 
42 U.S.C. 7401 et sea. 2 
Section 110(a)(2)(A), 42 U.S.C. 7410(a)(2)(A) 17 
Section 113(a)(1), 42 U.S.C. 7613(a)(1) 18 
Section 113(a)(5), 42 U.S.C. 7613(a)(5) 18 
Section 304(a)(3), 42 U.S.C. 7604(a)(3) Passim 
Section 304(a)(1), 42 U.S.C. 7604(a)(1) 18 
Section 304(b)(1)(A), 42 U.S.C. 7604(b)(1)(A) 19 
Section 304(b) 19 
42 U.S.C. 7604 1 

Clean Water Act, 
33 U.S.C. 1251 et seg. 2 -
Section 301(a), 33 U.S.C. 1311(a) '• 4 
Section 402, 33 U.S.C. 1342 4 
33 U.S.C. 1252(a) 8 
33 U.S.C. 1254(a)(5) 8 
33 U.S.C. 1256(e)(1) 8 
33 U.S.C. 1362(7) 8 
33 U.S.C. 1362(12) 8 
33 U.S.C. 1365 1 

28 U.S.C. 1291 1 
28 U.S.C. 1331 1 
28 U.S.C. 1361 • 1 
28 U.S.C. 2201 1 
28 U.S.C. 2202 •-— 1 
40 C.F.R. 51.165(a)(l)(xiv) 16 
Fed. R. App. P. 29 • 2 
55 Fed. Reg. 47,990, 47,997 (Nov. 16, 1990) 11 
56 Fed. Reg. 64,876, 64,892 (Dec. 12, 1991) 12 
58 Fed. Reg. 7,610, 7,631 (Feb. 8, 1993) — ^ 12 

MISCELLANEOUSt 

12 Harv. Envtl. L. Rev. 569, 613-614 (1988) 10 
118 Cong. Rec. 10666 (1972) (remarlcs of Rep. Aspin) 10 
118 Cong. Rec. 10668 (1972) (remarlcs of Rep. Harsha) 9,10 
Wis. Admin. Code § NR 408.02 (21) (b) 3 19 



IN THE UNITED STATES COURT OF APPEALS 

FOR THE SEVENTH CIRCUIT 

No. 93-3380 

VILLAGE OF OCONOMOWOC LAKE, 

Plaintiff-Appellant, 

V. 

DAYTON-HUDSON CORPORATION; GEORGE E. MEYER, Secretary; and 
the WISCONSIN DEPARTMENT OF NATURAL RESOURCES, 

Defendants-Appellees. 

ON APPEAL FROM THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF WISCONSIN 

BRIEF FOR THE UNITED STATES AS AMICUS CURIAE 

OPINION BELOW 

The unreported decision of the district court (Honorable 

John W. Reynolds, District Judge) was issued September'24, 1993. 

SUBJECT MATTER JURISDICTION AND APPELLATE JURISDICTION 

The complaint predicated the subject matter jurisdiction of 

the district court on 28 U.S.C. §§ 1331, 1361, 2201, and 2202; 33 

U.S.C. S 1365; and 42 U.S.C. § 7604. (App. 8) The judgment 

entered on September 24, 1993 was final as to all issues and 

parties. (App. 7) The notice of appeal was filed on September 

24, 1993. (App. 7) This Court's jurisdiction rests on 28 U.S.C. 

§ 1291. 
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STATUTES INVOLVED 

This appeal involves the Clean Water Act, 33 U.S.C. § 1251 

et seq.. and the Clean Air Act, 42 U.S.C. § 7401 et seq. 

STATEMENT OF ISSUES 

Pursuant to Rule 29 of the Federal Rules of Appellate 

Procedure and Rule 29 of this Court, the United States of America 

submits this memorandum on the following issues: 

(1) Whether the discharge of pollutants to groundwater, 
in certain circumstances, may be subject to the CWA 
prohibition against unpermitted point source discharges 
of pollutants to waters of the United States. 

(2) Whether State Implementation Plan (SIP) provisions, 
approved by EPA pursuant to Part D of the CAA, that 
regulate "indirect sources'* of air pollution, are 
enforceable by citizens under CAA section 304(a)(3). 

The United States has a direct interest in the development 

of the law regarding citizen enforcement under the CWA and CAA 

because citizens play a major role in the integrated federal-

state-citizen enforcement scheme under these statutes. Moreover, 

the United States is concerned that district court's erroneous 

reasoning, if not corrected on appeal, could undermine federal 

enforcement of these laws. Accordingly, the United States 

rec[uests that the judgment of the district court be reversed and 

the case remanded to that court for further proceedings. 

STATEMENT OF THE CASE 

Plaintiffs, Village of Oconoroowoc Lalce and Town of Summit, 

Wisconsin, brought suit on July 30, 1993, against the Dayton-

Hudson Corporation, the Wisconsin Department of Natural Resources 
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and its Secretary, George E. Meyer, and the United States 

Environmental Protection Agency (EPA) and its Administrator and 

Regional Administrator, alleging that defendants had failed to 

obtain or issue permits require'd under the CWA and the CAA in 

connection with Dayton-Hudson's proposed construction of a 

merchandise distribution center for its Target Department store 

chain. The federal defendants were dropped from the litigation 

by stipulation of the parties on August 26, 1993. 

The district court dismissed plaintiffs' CWA claim in an 

opinion issued September 24, 1993. The district court held that 

since plaintiffs had alleged that Dayton-Hudson's proposed 

facility would discharge pollutants to waters of the United 

States via groundwater, rather than directly to surface water, no 

National Pollution Discharge Elimination System (NPDES) permit 

could be required under the CWA. Village of Oconomowoc Lalce et 

al. V. Davton-Hudson et al.. No. 93-C-0797, slip opinion at 7 

(E.D. Wise. Sept. 21, 1993). 

The district court also dismissed plaintiffs' CAA claim. 

Plaintiffs had claimed that Dayton-Hudson was retjuired to obtain 

a "major source" CAA permit for its facility under portions of 

the Wisconsin SIP regulating "indirect sources" of air pollution 

such as parking lots and other attractors of mobile source 

pollution. Plaintiffs had filed suit under a portion of the 

citizen suit provision of the CAA, section 304(a)(3) of the CAA, 

42 U.S.C. § 7604(a)(3), which provides that citizens may bring 

suit against any person who proposes to construct or constructs 
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any new or modified major emitting facility without a permit 

"required under" specific parts of the CAA. The district court 

found that plaintiffs could not invoice Section 304(a)(3) because 

permits for indirect sources are not "required under" the CAA. 

On September 24, 1993, the Village of Oconomowoc Lake 

appealed the district court's judgment. The case has been fully 

briefed by the parties. Oral argument is set for February 16, 

1994. 

STATEMENT OF FACTS 

The statement of the facts is provided in the briefs of the 

parties. 

RELATED CASES AND PROCEEDINGS 

These are provided in the briefs of the parties. 

STANDARD OF REVIEW 

The standard of review is stated in the brief of the 

Appellant. 

ARGUMENT 

I. 

DISCHARGES OF A POLLUTANT TO GROUNDWATER ARE WITHIN CWA 
JURISDICTION IN SPECIFIC CIRCUMSTANCES 

A discharge of a pollutant to groundwater comes within Clean 

Water Act (CWA) jurisdiction where the discharge is tantamount to 

a discharge to waters of the United States. In such 

circumstances, under Sections 301(a) and 402 of the Clean Water 

Act (CWA), 33 U.S.C. §§ 1311(a) and 1342, a point source 

discharge of a pollutant to ground or to groundwater is subject 

to CWA regulation. Whether these circumstances exist in any 
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particular case is a question of fact. The lower court, however, 

erroneously assumed that as a matter of law, point source 

discharges to groundwater may never be subject to CWA permitting 

jurisdiction; on that basis, it dismissed plaintiffs' CWA claim. 

Citizen suit plaintiffs "should have the opportunity to 

demonstrate through expert testimony that any seepage of -

pollutants ... into groundwater" is effectively a discharge into 

surface waters. See McClellan Ecological Seepage Situation 

fMESS^ V. Chenev. 763 F. Supp. 431, 437 (E.D.Cal. 1989), appeals 

docketed, Nos. 91-16308, 91-16467 (9th Cir. Aug. 23, 1991). This 

Court should reverse the judgment of the district court on the 

CWA claim and remand the claim to the lower court for further 

examination of the factual circumstances. 

A. The maioritv of cases recognize that discharges to 
groundwater mav. in specified circumstances-, come 
within Clean Water Act recrulatorv jurisdiction. 

This Court has expressly recognized the possibility that 

point source discharges to groundwater may be subject to 

regulation under the CWA where the groundwater is hydrologically 

connected to surface waters. In the Inland Steel case, this 

Court stated that "the legal concept of navigable waters might 

include ground waters connected to surface waters — though 

Awhether it does or not is an unresolved question." Inland Steel 

Co. V. EPA. 901 F.2d 1419, 1422 (7th Cir. 1990) (emphasis added). 

The majority of courts have refused to rule out the 

possibility that discharges of pollutants to groundwater can cone 

within the regulatory compass of the CWA. Most recently, in 



- 6 -

Sierra Club v. Colorado Refining Company (CRC). 838 F. Supp. 1428 

(D. Colo. 1993), plaintiffs alleged that pollutants discharged 

from a point source were entering surface waters via groundwater. 

The court found these allegations sufficient to withstand a 

motion to dismiss: 

I therefore find that Sierra Club's allegations that 
CRC has and continues to discharge pollutants into the 
soils and groundwater beneath the refinery which then 
make their way to Sand Creek through the groundwater 
state a cause of action under the Clean Water Act. 
Accordingly, I deny CRC's Rule 12(b)(6) motion to 
dismiss the first cause of action. 

Sierra Club v. CRC. slip op. at 17-18. 

Although Sierra Club v. CRC is, to our knowledge, the only 

case other than the present one to confront the question squarely 

in the context of a motion to dismiss, all but one of the other 

courts that have considered the issue have specifically held out 

the possibility that NPDES permits may be required in specific 

circumstances for discharges to groundwater where the groundwater 

is connected to waters of the United States. In Inland Steel. 

supra, this Court suggested that "a well that ended in such 

connected ground waters might be within the scope of the [Clean 

Water] Act." Id.. 901 F.2d at 1423 (7th Cir. 1990) (citations 

omitted). Although the Court of Appeals for the Fifth Circuit 

has indicated that an NPDES permit is not required for discharges 

of pollutants into isolated groundwaters because those 

groundwaters are not waters of the United States, it "express[ed] 

no opinion" on what the result would be under the CWA if the 

contaminated groundwater migrated to navigable waters. Exxon v. 



- 7 -

Train, 554 F.2d 1310, 1312 n. 1 (5th Cir. 1977). And in Kelley 

V. United States. No. 79-10199 (E.D. Mich. Oct. 28, 1980) 

("Kelley I"), the district court found that wastes migrating from 

groundwater under an air base into nearby surface waters could 

fall within CWA jurisdiction. See Sierra Club v. CRC. supra. 

slip op. at 12 (discussing Kelley I). 

In McClellan Ecological Seepage Situation v. Weinberger. 707 

F. Supp. 1182, 1193-96 (E.D.Cal. 1988) f"MESS I"). the district 

court concluded that some discharges to groundwater could fall 

within the regulatory purview of the CWA if the groundwater is 

"naturally connected to surface waters that constitute 'navigable 

waters' under the Clean Water Act." 707 F. Supp. at 1196. In a 

later phase of the MESS litigation, after defendant presented 

testimony showing the "naturally connected" standard was not met, 

the court elaborated a more detailed standard, holding that the 

CWA encompasses discharges to groundwater where it is "reasonably 

foreseeable and temporally imminent" that the discharges will 

percolate to surface waters. MESS II. supra. 763 F. Supp. at 

437.i/ 

^/ In New York v. United States. 620 F. Supp. 374 (E.D.N.Y. 
1985) , the court "decline[d] to reach defendants' argximent as to 
the scope of section 301 [of the (ZWA] as applied to groundwaters, 
-iSLince it is clear that plaintiff has alleged that the pollutants 
threaten to contaminate [various creeks], all of which are 
indisputably navigable waters." Id. at 381. And, Ouivira Mining 
Co. V. United States EPA. 765 F.2d 126, 129-130 (10th Cir. 1985), 
cert, denied. .474 U.S. 1055 (1986), affirmed EPA's decision that 
a CWA permit was required for discharges of pollutants into 
surface arroyos which, during storms, channelled rainwater both 
directly to navigable-in-fact streams and into underground 
aquifers that connected with such streams. 
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Only in Kelley v. United States. 618 F. Supp. 1103, 1106-7 

(W.D. Mich. 1985) ("Kellev II") did a district court hold that 

CWA jurisdiction did not extend to the alleged release of toxic 

chemicals into groundwater that allegedly was migrating into a 

bay. The other authorities cited are better-reasoned than Kelley 

II and the court below. Thus, this Court should hold, as a 

matter of law, that discharges of pollutants to groundwaters may 

fall within the regulatory jurisdiction of the CWA, depending on 

the factual circumstances. 

B. EPA's view is in accord with the maioritv of 
caselaw and is entitled to Chevron deference. 

Section 402 of the CWA authorizes states to aciminister 

permit systems for the discharge of pollutants. "Discharge of a 

pollutant" is defined as any addition of pollutants "to navigable 

waters from a point source." 33 U.S.C. § 1362(12). The statute 

defines "navigable waters" as "waters of the United States." 33 

U.S.C. § 1362(7). The CWA distinguishes between and refers 

separately to navigable waters and ground waters. See 33 U.S.C. 

§§ 1252(a), 1254(a)(5), 1256(e)(1).^/ Thus, isolated 

groundwaters are not "navigable waters", and discharges to 

groundwaters per se are not covered by the CWA permitting scheme. 

The statute does not explicitly address, however, whether the 

prohibition on unpermitted discharges includes the addition of 

-2./ The legislative history of the CWA also demonstrates that 
"Congress did not intend groundwater and navigable waters to be 
synonymous." McClellan Ecological Seepage Situation v. 
Weinberger. 707 F. Supp. 1182, 1194 (E.D.Cal. 1988) ("MESS I"): 
see also United States v. GAF Corporation. 389 F. Supp. 1379, 
1383 (S.D. Tex. 1975) . 
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pollutants to navigable waters from a point source through 

groundwater. 

The legislative history is similarly inconclusive on this 

point. Congress specifically considered - and rejected -

extension of the NPDES program to all groundwater.^/ Ther^ is no 

evidence, however, that rejecting this extension. Congress 

intended to create a groundwater loophole through which 

discharges of pollutants could flow, unregulated, to surface 

water. The legislative debated coalesced around an amendment 

introduced by Representative Aspin, that would have extended CWA 

regulatory jurisdiction to all discharges to groundwater. A 

review of the debate illustrates that Congress was primarily 

concerned with the Aspin amendment's extension of CWA 

jurisdiction to groundwater per se. including isolated 

groundwater. For example. Rep. McClory, arguing in favor of the 

Aspin amendment, stated, "to consider that we are providing for 

the protection of the surface waters...and omitting from the 

strong provisions of this measure vast groundwater supplies—is 

to my mind unthinkable". 118 Cong. Rec. 10668 (1972) (remarks of 

Rep. McClory). Rep. Sisk objected to the Aspin Amendment 

"Isecause, in his view, "what they are attempting to do here is 

^/ See Exxon Corp.. supra. 554 F.2d at 1326-1329 (reviewing 
legislative history); MESS I. 707 F. Supp. at 1194. 
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bring groundwater under the control of the EPA." 118 Cong. Rec. 

10669 (1972) (remarks of Rep. Sisk) .4./ 

Congress ultimately rejected the Aspin amendment. But there 

is no evidence that Congress intended to throw jurisdiction over 

affected surface waters out with the groundwater. 

Since the plain language and legislative history do not 

answer definitively the precise question presented here, a 

reviewing court should defer to the views of the EPA, the agency 

charged with administering the CWA. See Chevron U.S.A. v. 

Natural Resources Defense Council. 467 U.S. 837, 842-844 (1984). 

EPA's interpretation of the CWA, including the jurisdictional 

limits of the NPDES requirements, are entitled to deference. 

Arkansas v. Oklahoma. 503 U.S. , 112 S. Ct. 1046, 1056 (1992). 

As recognized in Town of Norfolk v. United States Armv Corps of 

Engineers, 968 F.2d 1438 (1st Cir. 1992), the determination 

^/ See also 118 Cong. Rec. 10668 (1972) (remarks of Rep. 
Harsha) ("[T]his amendment purports to require water-cjuality 
standards for groundwater"). Rep. Aspin himself was concerned 
not only with pollution of isolated groundwater, but with 
hydrologically connected groundwater as well: 

If we do not stop pollution of ground waters through 
seepage and other means, ground water gets into 
navigable waters, and to control only the navigable 
water and not the ground water makes no sense at all. 

118 Cong. Rec. 10666 (1972) (remarks of Rep. Aspin). The tenor 
of the debate indicates, however, that the representatives were 
most concerned with application of the NPDES program to the 
nation's vast and isolated groundwater reserves. See generally 
Exxon V. Train, supra. 554 F.2d at 1326-1329 (reviewing 
legislative history); and see Mary Christina Wood, "Regulating 
Discharges into Groundwater: The Crucial Link in Pollution 
Control under the Clean Water Act," 12 Harv. Envtl. L. Rev. 569, 
613-614 (1988). 
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whether a discharge to "waters of the United States" includes 

discharges - to hydrologically connected groundwaters should be 

left in the first instance to the discretion of the EPA, "since 

such a determination ultimately involves an ecological judgment 

about the relationship between surface waters and groundwaters." 

Id. . 968 F.2d at 1451 (citing United States v. Riverside Bawiew 

Homes. Inc.. 474 U.S. 121, 134 (1985) (deference should be given 

to administering agency's ecological judgment about the 

relationship between wetlands and adjacent surface waters)). 

EPA has repeatedly expressed its view that the CWA 

encompasses discharges to groundwaters that are hydrologically 

connected to waters of the United States. For example, EPA 

explained this interpretation when it promulgated regulations on 

storm water discharges. See Preamble, NPDES Permit Application 

Regulations for Storm Water Discharges, EPA Final Rule, 55 Fed. 

Reg. 47990, 47997 (Nov. 16, 1990) ("[T]his rulemaking only 

addresses discharges to waters of the United States, consequently 

discharges to ground waters are not covered by this rulemaking 

(unless there is a hydrological connection between the ground 

water and a nearby surface water body)").^/ 

EPA also interpreted the statute in this way when it 

promulgated regulations governing discharges from animal 

feedlots. See NPDES General Permit and Reporting Requirements 

for Discharges from Concentrated Animal Feeding Operations, EPA 

—/ See Natural Resources Defense Council v. EPA. 966 F.2d 1292 
(9th Cir. 1992) (upholding rule, remanding on other grounds). 
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Region 6 Public Notice of Final Permitting Decision, 58 Fed. Reg. 

7610, 7631 (Feb. 8, 1993) (feedlots required to obtain NPDES 

permit for discharges to groundwater unless permittee can 

demonstrate lack of hydrologic connection to surface water). 

EPA's statement of its position in connection with the 

promulgation of other recent regulations is particularly 

instructive: 

Notwithstanding the strong language in the legislative 
history of the Clean Water Act to the effect that the 
Act does not grant EPA authority to regulate pollution 
of groundwaters, EPA and most courts addressing the 
issue have recognized that...the Act retjuires NPDES 
permits for discharges to groundwater where there is a 
direct hydrological connection between groundwaters and 
surface waters. In these situations, the affected 
groundwaters are not considered "waters of the United 
States" but discharges to them are regulated because 
such discharges are effectively discharges to the 
directly connected surface waters." 

Amendments to the Water Quality Standards Regulations that 

Pertain to Standards on Indian Reservations, Final Rule, 56 Fed. 

Reg. 64,876, 64,892 (Dec. 12, 1991) (emphasis added). 

This Court should defer to EPA's scientific judgment in the 

complex area of groundwater-surface water relationships and hold 

that the discharge of pollutants to groundwaters may come within 

CWA jurisdiction, depending on the circumstances. 
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C. Discharges to groundwater come within CWA 
regulatory jurisdiction where there is a 
reasonably foreseeable direct hydrological 
connection between the groundwater and the 
surface waters in the proximity of the 
release, and a greater than de minimis 
quantity of pollutants reasonably is able to 
reach the surface water. 

As noted above, a discharge to groundwater comes within the 

CWA's regulatory compass when the discharge is tantamount to a 

discharge to waters of the United States. This occurs when 

there is a reasonably foreseeable direct hydrological connection 

to waters of the United States in the proximity of the release, 

and a greater than de minimis quantity of the pollutant 

reasonably is able to reach the waters of the United States 

(provided that no other Federal statute directly addresses the 

activity causing the release). 

It bears emphasizing that EPA does not take the position 

that groundwaters themselves are "waters of the United States" 

within the meaning of the CWA. Rather, the mere fact that 

groundwaters are not waters of the United States does not mean 

that discharges of pollutants to groundwaters can never be 

regulated discharges within the meaning of the CWA. Such 

discharges are regulated by the CWA where the discharge to 

groundwater is effectively a discharge to waters of the United 

States.- Thus, where there is a reasonably ascertainable direct 

hydrological connection to surface waters in the proximity of a 

release of pollutants, and it is reasonably foreseeable that 

pollutants discharged into groundwater will reach surface waters 

in greater than de minimis quantities, CWA jurisdiction attaches 
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(provided, of course, that no other Federal statute directly 

regulates the release or the activity causing the release). 

The United States recognizes that expert analysis of 

hydrological conditions may be required in order to determine 

whether this standard has been met. Precisely because such 

factual determinations may be required, it is inappropriate to 

dismiss a CWA complaint simply because the plaintiff alleges that 

pollutants will flow to waters of the United States via 

groundwater. Accordingly, the judgment of the district court 

should be reversed. The case should be remanded to the lower 

court for further factual examination to determine whether, under 

this standard, CWA jurisdiction is properly invoked.^/ 

II. 

INDIRECT SOURCE PERMIT REQUIREMENTS APPROVED INTO 
STATE IMPLEMENTATION PLANS TO SATISFY REQUIREMENTS OF 

PART D OF THE CLEAN AIR ACT ARE ENFORCEABLE BY 
CITIZENS UNDER SECTION 304(A)(3) OF THAT ACT 

The district court concluded that because defendant Dayton-

Hudson's distribution center will cause air pollution only 

indirectly, and because EPA may not require states to include 

indirect source review programs in SIPs, EPA could not have 

/̂•̂  In this case, appellant seeks prospectively to prevent 
discharges to groundwater. The record indicates that the 
distribution center is still under construction, and the citizens 
have not alleged that any discharges to groundwater in violation 
of the CWA have occurred. Appellants have argued that the CWA 
does not provide a basis for prospective enforcement 
jurisdiction. On remand, after conducting the factual inquiry 
described above, the district court may need to consider whether 
the CWA affords a basis for prospective jurisdiction. 



- 15 -

required Wisconsin to include in its SIP a program requiring the 

distribution center to obtain a permit. Village of Oconomowoc 

Lake V. Dayton-Hudson, slip op. at 4-5. The court held that 

Section 304(a)(3) of the CAA, 42 U.S.C. § 7604(a)(3), does not 

provide jurisdiction over citizen suits alleging a failure to 

issue or obtain a permit required under a SIP if the permit 

requirement is not specifically mandated under the CAA itself. 

Slip op. at 5-6. 

Section 304(a)(3) of the CAA provides: 

Except as provided in subsection (b) of this section, 
any person may commence a civil action on his own 
behalf—* * * * 

(3) against any person who proposes to construct 
or constructs any new or modified major emitting 
facility without a permit reguired under part C of 
subchapter I of this chapter (relating to 
significant deterioration of air quality) or part 
D of subchapter I of this chapter (relating to 
nonattainment) ... 

42 U.S.C. § 7604(a)(3) (emphasis added). The district court 

reasoned that Section 304(a)(3)'s phrase, "required under", 

limits jurisdiction to challenges alleging violation of 

requirements to obtain a permit stated in the CAA itself. 

The district court's conclusion is overly broad. The 

cxirrect reading of Section 304(a)(3) is that citizen suits will 

lie to enforce all permit requirements approved by EPA into a SIP 

ijfrder Part D of Title I of the CAA. The court should have 

construed the Section 304(a)(3) reference to permits "retjuired 

under..part D of subchapter I" to include permits required under 
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the implementation plan of a state by virtue of EPA's approval 

(or promulgation) of the plan pursuant to Part D.^/ 

This construction is the one adopted by EPA, the agency 

charged with administering the CAA, in its regulations governing 

approval of SIPs. There, EPA takes the position that all 

provisions of an applicable SIP are federally enforceable, 

regardless of their provenance: 

(xiv) F e d e r a l l y e n f o r c e a b l e means all 
limitations and conditions which are 
enforceable by the Administrator, including 
those requirements developed pursuant to 40 
CFR parts 60 and 61, requirements within any 
applicable State implementation plan, any 
permit requirements established pursuant to 
40 CFR 52.21 or under regulations approved 
pursuant to 40 CFR part 51, subpart I, 
including operating permits issued under an 
EPA-approved program that is incorporated 
into the State implementation plan and 
expressly requires adherence to any permit 
issued under such program. 

40 CFR S 51.165(a)(1)(xiv) (emphasis added). Thus, EPA has 

authority to enforce all SIP provisions - including indirect 

source review requirements - approved by it under Part D, even 

though such requirements are not mandated by the CAA. 

Interpreting the Section 304(a)(3) citizen suit provision to 

omit coverage of such requirements would strain the balance of 

the integrated statutory scheme of the CAA. It would also fail 

to recognize that, beyond a relatively small number of federally 

mandated specific requirements. Congress gave states broad 

—/ The statute, and the analysis in this brief, apply as well 
to permits retjuired under Part C of subchapter I of the CAA, but 
Part C is not at issue in this case. 
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discretion to fashion appropriate air pollution control measures 

to meet their SIP obligations. See CAA Section 110 (a)(2)(A), 42 

U.S.C. § 7410(a)(2)(A). 

Moreover, such an interpretation would leave a significant 
•ur.'-

hole in citizen enforcement, and require a reviewing court in 

every Section 304(a)(3) citizen suit to trace the pedigree of 

each SIP provision back to the parent CAA in order to determine 

whether the provision was mandated by the Act and thus could be 

enforced in federal court. There is no evidence in the statute 

or the legislative history to indicate that Congress intended 

such a strained result. 
A. Caselaw supports the proposition that 

citizens may sue under CAA Section 304(a)f3) 
to enforce SIP indirect source provisions. 

While there is no direct precedent addressing the precise 

question whether citizen suits under Section 304(a)(3) will lie 

to enforce indirect source review ret^uirements contained in state 

plans approved by EPA under Part D, the tenor of the caselaw 

indicates that such suits should be allowed as part of the 

integrated CAA statutory scheme. Only one court of appeals has 

addressed the question, and it specifically saw some ambit for 

citizen enforcement. In sierra Club v. Larson. 2 F.3d 462, 469 

(1st Cir. 1993), the Court of Appeals held that Massachusetts SIP 

provisions on indirect sources can, in certain cases, be 

enforceable by citizen suit under Section 304(a)(3): 

"Of course, not every state-law restriction on a 
project is a matter of federal concern, but a state 
restriction that is part of a federally approved state 
implementation plan under the Clean Air Act may at 
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least in some circumstc^nces be within the purview of a 
citizens suit under 42 U.S.C. S 7604." 

Sierra Club v. Larson. 2 F.3d at 469 (emphasis added) (construing 

section 304(a)(3)). The'court did not decide the (question 

definitively in Larson because the relevant provision of the 

state SIP had not yet been approved by EPA. Id. at 469-470. 

In a number of other cases, courts have held that indirect 

source review provisions can constitute an "emissions standard or 

limitation" within the meaning of section 304(a)(1) of the 

CAA.^/ While these cases are not dispositive of the issue on 

appeal, they do support the proposition that the CAA's integrated 

enforcement scheme allows for citizen enforcement of indirect 

source recjuirements approved into a SIP under Part D.^/ 

^/ See, e.g.. Coalition Against Columbus Center v. City of New 
York, 967 F.2d 764, 771 (2d Cir. 1992); Citizens for a Better 
Environment v. Deukmeiian. 731 F. Supp. 1448, 1454 (N.D. Cal. 
1990); Delaware Valley Citizens Council v. Davis. 932 F.2d 256, 
264-67 (3d Cir. 1991); American Luna Association v. Kean. 871 
F.2d 319, 321-324 (3d Cir. 1989). CAA Section 304(a)(1) provides 
that any person may commence a civil action against any person 
who is "alleged to have violated...or to be in violation of (A) 
an emission standard or limitation under this chapter or (B) an 
order issued by the Administrator or a State with respect to such 
a standard or limitation." 42 U.S.C. § 7604(a)(1) (emphasis 
added). 

—/ The citizen suit provisions of Section 304 parallel the 
federal enforcement authorities of Section 113. EPA's general 
SIP enforcement authority is contained in Section 113(a)(1) of 
the CAA, 42 U.S.C. S 7413(a)(1), which requires 30 days notice to 
the person alleged to be in violation before a suit may be filed. 
However, in recognition of the exigencies surrounding violations 
of new source permitting requirements. Section.113(a)(5) of the 
CAA, 42 U.S.C. § 7413(a)(5), allows the Administrator to bring 
suit without issuing a 30 day notice whenever a state fails to 
comply with new source permitting requirements. Similarly, 
Section 304(a)(1), 42 U.S.C. § 7604(a)(1), allows citizens to 
file suit regarding SIP violations only after giving 60 days 

(continued...) 
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These cases are particularly important in view of the 

district court's misinterpretation of the distinction between 

Sections 304(a)(1) and 304(a)(3). The district court interpreted 

Section 304(a)(3) as having a narrower scope than Section 

304(a)(1). The proper distinction between these provisions, 

however, relates not to the question whether a particular SIP 

provision is mandated by federal law, but whether EPA approved 

the SIP provision under the authority of the new source 

permitting requirements of Part D of the CAA. 

B. The case should be remanded to the lower 
court for further determination regarding the 
Wisconsin SIP indirect source review 
provisions for emissions of NOx. 

Appellee State of Wisconsin has raised the argument that the 

specific Wisconsin SIP provisions invoked by appellant have not 

yet been approved by EPA. It is true that the recent proposed 

SIP revisions submitted by the State of Wisconsin to EPA, Wis. 

Admin. Code § NR 408.02(21)(b)3. (1992), have not been approved 

by EPA, and thus cannot be enforced in a citizen suit. However, 

any existing SIP requirements for indirect source review are 

enforceable by citizens under Section 304(a)(3) if the 

requirements were approved by EPA under Part D. The record in 

this case is not sufficient to determine whether Wisconsin's 

indirect source review requirements were approved into its SIP 

—/ (...continued) 
advance notice to the Administrator, the affected state, and the 
alleged violator, see Section 304(b)(1)(A), 42 U.S.C. § 
7604(b)(1)(A), while Section 304(b) in its entirety pointedly 
omits this advance notice requirement for suits brought under 
Section 304(a)(3). See 42 U.S.C. § 7604(b)(1)(A). 
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pursuant to Part D, and if so, whether they mandate permit 

distinctions between "major" and "minor" indirect sources of NOx. 

The United States therefore respectfully suggests that this Court 

remand the CAA claim to the lower court for it to make these 

determinations. While remand would entail some delay for review 

of an extensive administrative record that is nearly fifteen 

years old, the need for integrated enforcement of the CAA 

mandates that citizens be allowed under CAA Section 304(a)(3) to 

enforce all indirect source review requirements contained in a 

state's implementation plan. To hold otherwise would be to 

create an unwarranted gap in the CAA's comprehensive federal, 

state, and citizen enforcement scheme. 

CONCLUSION 

For the foregoing reasons, the judgment below should be 

reversed, and the case should be remamded to the district court. 

Respectfully st.ihm3.tted, 

LOIS J. Schiffer 
Acting Assistant Attorney General 

THOMAS PAUL SCHNEIDER 
United States Attorney 
Eastem District of Wisconsin 
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1.0 INTRODUCTION 

This report presents an analysis of the hydrogeologic conditions in the vicinity of the 
Molycorp tailings ponds near (^esta. New Mexico. The piupose of this work is to evaluate 
ground-water flow conditions and water-quality distributions in aquifers that connect impacted 
water beneath the ponds with discharge areas (such as private wells and the Red River south of 
the facility). Tlie outcome of the analysis is 1) an explanation of the controlling hydrogeologic 
parameters; and 2) recommendations for additioi\al work to clarify and extend the hydrogeologic 
data and for controlling, monitoring, and, if necessary, remediating impacted ground water. 

The tailings ponds are located about 1 mile west of (Questa, New Mexico (Taos County) 
and 0.5 mile north of the Red River (Figure 1). Since 1965, tailings slurry has been piped along 
the Red River from the mill near the Molycorp molybdenum mine, which is located 
approximately 8 miles east of the tailings disposal sites. The disposal sites currently cover about 
550 acres and have been maintained since the mine ceased underground operations m 1992. 

History of the Operation 

The C^esta open-pit mining and tailings disposal operations began in 1965 with the 
construction of an earth fill starter Dam No. 1 in a large arroyo at the southem end of Section 
36. The upstream face of the dam was sealed with the slime faction of the tailings. The water 
clarification pond was at the dam face. Clarified water was piped via decant structures raised on 
the upstream dam face, through culvert tunnels imder the dam, and then by ditch to the Red 
River. 

Raises and operation of Dam No. 1 continued until 1969 ^ e n a second dam (Dam No. 
2) was constructed at the north end of Section 36. The clarification pond was then shifted to the 
north, and the existing decant structures were abandoned for a new overflow weir structure 
constructed in the bank alongside the new Dam No. 2. Clarified water overflowed the weir and 
traveled down a decant ditch cut around the west side of Section 35 to a small holding pond 
called Pope Lake (located at the southem end of Section 35). From Pope Lake, the water flowed 
over a Parshall flume (later called Outfall 001) and to the Red River. 

In 1969, the fmal 7520-foot and 7525-foot elevation raises on Dam No. 1 were shifted 
upstream (west) of the existing dam and were constructed on tailings. These lifts were of 
compacted ear^fill. 

In 1971, additional tailings storage was created by constructing starter Dam No. 4 in 
Section 35. This dam and all its subsequent lifts were constructed of earthfill and had intemal 
drain systems. The upstream dam face was also covered with an asphalt or plastic membrane. A 
decant weir was built to the north of the dam so that the clarification pond could be kept away 
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from the dam face. Clarified water was released over the weir stmcture into the west ditch to 
Pope Lake and then to the Red River. 

In 1974, east and west diversion ditches were constmcted aroimd both tailings storage 
areas in order to divert all natural drainage away from the impounded tailings. Diverted water 
re-entered the watershed below Dams 1 and 4. 

In 1975, seepage barriers were constmcted below Dam No. 1 and to the east of the ridge 
separating Dam No. 4 and Dam No. 1 areas. These barriers were excavated to clay, sealed on 
the downstream side, and filled with suitable drain material so that seepage from the tailings 
storage ponds could be collected and diverted around the dwellings situated downstream of the 
tailings storage area. This water was then piped to the Red River through Outfall 002. 

In 1983, an ion exchange water treatment plant (I-X building) was constmcted alongside 
Pope Lake. This plant processed all tailings decant water before it was discharged into the Red 
River. 

00l-O2.R|it 
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2.0 GEOLOGIC SETTING 

The tailings disposal site overlies a series of northeast-trending ridges and washes that 
have eroded into the sedimentary and volcanic rocks of the Santa Fe Formation. The Santa Fe 
Formation imderlies a lowland bounded on the west by the Guadalupe Mountains and on the east 
by the Sangre de Cristo Mountains. The Guadalupe Mountains reach elevations just over 8,700 
feet and the Sangre de Cristo Mountains just over 10,000 feet. Elevations in the lowland are on 
the order of 7,000 to 7,600 feet. The Red River, which lies south of the tailings ponds, is 
entrenched across the Tertiary sedimentary and volcanic rocks creating a gorge southwest of the 
site. Springs fed by perched or regional ground water occur in the volcanics along the walls of 
the gorge. 

2.1 Regional Geology 

Regionally, the site is located within the Rio Grande rift zone, a northeast-Zsouthwest-
trending fault-bound stmctural depression of Mid- to Late-Tertiary age, that extends across New 
Mexico into southem Colorado. The depression is composed of a number of stmctural subbasins 
including the San Luis Basin, which is located at the northem end of the rift. The San Luis 
Basin is bounded on the east by the Sangre de Cristo Range wiiich was uplifted 
contemporaneously with the formation of the basin along high-angle normal faults extending 
parallel to the west front of the range. The basin filled with coarser alluvial sediments along the 
range front. Farther to the west, the basin fill consists of finer clays and silts deposited in lakes. 
At the tailings disposal site, the lacustrine (lake) sediments are interbedded with the alluvial sands 
and gravels. The San Luis Basin fill is assigned to the Santa Fe Formation (Miocene to Early-
Pliocene in age) and is believed to be on the order of 15,000 feet thick. 

Numerous volcanic fields developed as the result of the rifting and basin formation in 
Mid- to Late-Teniary time. The volcanic units that imderlie the Guadalupe Mountains along the 
west side of the site consist of lava flows and ash flow tuffs that range from rhyolite to basalt in 
composition and that are believed to be Oligocene to Early-Miocene in age (unpublished 
stratigraphic section, Molycorp files). These volcanics may intertongue with at least the lower 
Santa Fe Formation. Miocene basalts are intercalated with the Santa Fe Formation. Both the 
Santa Fe Formation and the older volcanic units are unconformably overlain by the Servilleta 
Basalt of Pliocene age. 

2.2 SiteGeologY 

Stratieraphv 

The highly generalized lithologic logs for monitor wells (MW-1, -2, -3, and -4) drilled in 
1979 suggested a simple stratigraphy for the site including an upper gravel unit, an underlying 
yellow clay, and, in one monitor well (MW-1), a volcanic unit beneath gravel (see Figures 2 and 

-3 
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3). Logs of five monitor wells drilled in 1993 show a more complex interlayering of gravel, 
sand, and clay in the Santa Fe Formation and a wider distribution of the volcanic rocks reported 
at MW-1. Recent alluvial sediments contain material reworked from the poorly consolidated 
Santa Fe Formation and appear to be largely confined to the washes. Field reconnaissance, 
combined with an earlier unpublished geologic map (Vail, 1987) and the borehole data, have 
demonstrated fhat two different volcanic units are in the area and that a thin sequuice of volcanic 
sediments, distinct from other Santa Fe units, occurs in a small area south of the face of Dam 4. 

Santa Fe Formation 

Based on the borehole logs, the Santa Fe Formation in the area of the tailings ponds 
consists of: 

• an Upper Aquifer Unit (UAU) composed of brown sandy gravels and 
gravelly sands with a subordinate component of pale red brown silty, 
sandy clay. (Recent sediment was not distinguished from the poorly 
consolidated UAU during logging); 

• a Middle Aquitard Unit (MAU) in which pale red brown clay and 
gravelly clay are the dominant sediments; and 

• a Lower Aquifer Unit (LAU) composed of sandy or clayey gravel. Thin 
beds of tightly cemented sandstone were noted in MW-7 and MW-10. 

These three lithologic divisions are based on dominant textural characteristics, but each 
unit contains subordinate amounts of the other lithologies (for example: clay beds occur within 
the UAU and LAU). There are no marker beds to establish lateral equivalence between borehole 
sections, sudi that parts of the MAU may be temporally equivalent to the lower part of die UAU, 
or the upper part of the LAU. In gener^, the intemal stmcture of a sequence of alluvial or 
alluvial/lacustrine Oake) sediments is expected to be lensoid in character and have sand and 
gravel lenses intertongueing and have clay-rich units (Galloway and Hobday, 1983). Borehole 
logs are presented in Appenduc A. 

Gravels range from very fme gravel (0.08 to 0.16 inch) to cobble sizes (2.4 to 10.24 
inches), but most of the material appears to be below cobble size. Geotechnical drilling for Dam 
No. 1 (jpre-dam CTOss-section along the proposed axis of Dam No. 1, Molycorp files) indicated 
boulder size material is present in the UAU. Clast composition in the gravels seems to largely 
reflect sources in the Sangre de Cristo Range to the east. A variety of volcanic rock types 
(flows, ash flow tuffs), intmsive igneous rocks (pegmatite, granite, quartz monzonite), and 
metamorphic rocks (gneisses) occur in the gravels. 
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A thin sequence of brown, silty highly burrowed sands, black coarsely grained volcanic 
sands, and gravelly clayey sands outcrop in the vicinity of MW-11. llie gravels in this unit are 
entirely composed of volcanic clasts. Similar sediments were penetrated in the upper 29 feet of 
MW-11 and in several borings near the toe of Dam No. 4. Tliis unit is shown separately (as 
T ^ on the geologic map (Figure 2) and is here considered a unit in the Santa Fe Formation. 

Volcanic Units 

Lithologic information for the volcanic rocks penetrated by the monitor wells comes 
primarily from cuttings descriptions. The flow rock is a finely crystalline olivine basalt 
containing brown millimeter-size phenocrysts of altered olivine and of pyroxene (augite?). White 
phenocrysts of feldspar were also noted. A few cuttings showed glassy textures which probably 
indicate the tops or bases of individual flows. Both vesicular, and to a greater extent, non
vesicular basalt are present in the section. Flow banding was observed in some cuttings. White 
and pale blue quartz/chalcedony fills some vesicules and occurs along a few fractures. Thin 
volcanic breccias consisting of black to gray angular volcanic fragments in a red volcanic matruc 
are interlayercd with the flows. Exposures of the basalt along the walls of Pope Wash, south of 
MW-11, show that the basalt is highly fractured with sets of vertical fractures coupled with units 
showing a distinct horizontal parting. 

Volcanics observed along the east side of the Guadalupe Mountains were examined 
during a half-day reconnaissance of the area. These are dominantiy medium gray ash flow tuffs 
characterized by flattened brown to tan pumice fragments and by the presence of black basal 
vitrophyres. Based on the C^esta area volcanic stratigraphy (unpublished section in Molycorp 
files), and the presence of the basalt unit and the ash flow tuffs unconformably below Santa Fe 
Formation sediments, it would appear that the basalt is eidier a tongue within the Santa Fe 
Formation or belongs to a sequence of older ashflow tuffs and basalts that partiy underlie and 
intertongue widi lower Santa Fe. Without further stratigraphic information, such as a lower 
contact for the basalt (no monitor well penetrates the unit), petrographic data or radiometric age 
information the stratigraphic position of the basalt can not be completely resolved. 

Geologic Structure 

Reconnaissance mapping, combined with a description of subsurface geology based on 
borehole data, indicates the presence of four northeast-trending faults displacing Santa Fe 
Formation sediments relative to various volcanic units (Figures 4 and 5). The ^parent 
movement along some of the faults is down to the east (a strike-slip component can not be mled 
out). 

Vail (unpublished geologic map, 1987) mapped a northeast-trending high-angle fault 
along the east flank of the Guadalupe Mountains. liiis fault spears to follow the west side of a 
linear, northeast-trending wash, now largely covered by the tailings behind Dam No. 4. The ash 
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flow tuffs along the east flank of the mountain are moderately tilted along the fault line and in 
places unconformably overlain by Santa Fe Formation on younger gravels. The Santa Fe 
volcanic sediments and the basalt unit south of Dam No. 4 lie east of the fault and appear to be 
truncated by the stmcture. The ash flow tuffs probably correlate with volcanics that are either 
equivalent to the lower Santa Fe or older than the Santa Fe and indicate that the fault block to the 
east has moved relatively downward. 

In the Work Plan for the tailings pond facility study (CieoWest Group, 1993), the linear, 
northeast-trending pattem of the ridge between Dam No. 1 and Dam No. 4 and the wash to the 
east of the ridge was identified. The wash between MW-1 and MW-2 was postulated to follow a 
high-angle fault because of the sqiparent displacement of the volcanic unit in MW-1 relative to the 
sediments (at the same elevation) in MW-2 (Figures 4 and 5) and because of the linearity of the 
wash. Wells MW-8 and MW-7, drilled 1,500 feet to the north of MW-1 and MW-2, show a 
similar stmctural relationship confirming a Imear stmcture extending northeast along the wash. 
The volcanics were not encountered in MW-9, drilled to elevations well below die level of the 
volcanics in MW-1 (Figure 4). However, the volcanic unit does appear at deeper levels farther 
east in the lower part of Private Well-4 and in MW-10 (Figure 5). The conclusion is that the 
volcanic unit is offset along a fault that aligns with the wash and that the displacement is down to 
the east. The eastem block may be slightiy tilted to the west. 

The cross-sections (Figures 4 and 5) suggest a northeast-trending fault may also extend 
beneath the ridge that divides Dam No. 1 and Dam No. 4. This stmcture is based on the 
difference in elevation between the basalt outcrop immediately east of the I-X building and the 
top of the volcanic unit in MW-1 (a difference of 157 feet) and the linearity of the ridge. 
However, at the I-X outcrop, Santa Fe gravels unconformably overlie the basalt, and die basalt 
ridge could be an erosional feature. The presence of documented faults in the area with the same 
trend and the linearity of the ridge when coupled with the Tertiary extensional history related to 
the Rio Grande Rift favors a fault interpretation. 

The volcanic sediments outcropping below Dam No. 4 and noted in several boreholes 
appear to be truncated by the basalt unit unconformably overlain by the Santa Fe Formation 
immediately east of the I-X building. The volcanic sediments ( T ^ were not observed in the 
exposures of the Santa Fe Formation east of the I-X building. The sq)parent tmncation of the 
stratigraphic units and the absence of the volcanic sediments are the basis for the fault shown east 
of the I-X building on the geologic map. 

Both the borehole data and the field exposures are concentrated in a narrow band along 
die front of Dam No. 1 and Dam No. 4. We believe that the stmcture and the lidiologic uiuts, 
particularly the basalt unit, extend northward beneath die tailings pond facility and southward at 
least to the Red River. Of hydrogeologic significance is: 
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1) the extension of the basalt unit in an east-west direction entirely beneath the 
tailings pond facility at fairly shallow depdis; and 

2) the northeast-trending stmctures juxtaposed lithologic units with significantiy 
different hydrogeological properties (for example: clay in fault contact with 
fractured basalt). 
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3.0 HYDROGEOLOGY 

3.1 Hydrogeologic Units 

Part of the Santa Fe Formation can be divided into three sedimentary divisions of 
hydrogeological significance: the UAU, MAU, and LAU (discussed earlier in Section 2.2 -
Stratigraphy; see also borehole logs in Appenduc A and Figure 3). Each of diese units, plus die 
volcanic unit, are discussed below. Well constmction data is given in Appendix E. 

Laboratory measurements of vertical hydraulic conductivity are given in centimeters per 
second (cm/sec). When these values are converted to gallons per day per square foot (g/d/fl?), 
cm/sec is multiplied by a constant of 21220. Horizontal hydraulic conductivity was calculated by 
dividing transmissivity (derived from pump or recovery test data) by the saturated thickness of 
the aquifer. The monitor wells do not fully penetrate the aquifers, which results in greater 
amoimts of drawdown and lower calculated transmissivity. Saturated thickness was estimated as 
the distance between static water level and die bottom of the screen (volcanic aquifer) or the 
thickness of the confmed beds in the case of the LAU at MW-10. Tht calculations for seepage 
velocity are in feet/day which, when divided by 86,400 seconds (number of seconds in a day), 
becomes feet/second. Discharge equals velocity (feet/second) times the cross-sectional area 
(feet^ resulting in a flow reported in cubic feet per second (cfs). 

Upper Aquifer Unit (UAU) 

The UAU is characterized by sandy gravels and gravelly sands, but lenses of clay occur. 
WeUs MW-A, -B, -C, and -9A are screened in die UAU. MW-A (total depdi 38 feet) and MW-
C (total depth 14.5 feet) conunonly have measurable water levels (water-level elevations of 
7,282.7 feet and 7,312 feet, respectively). MW-B (total depdi 18 feet) was dry in May 1993 but 
contained measurable water in August 1993 widi a water-level elevation of 7,302.77 feet. These 
tiiree wells are widiin 100 to 150 feet of each odier. Yet die difference in water level-elevations 
are significant (for example: 20.07 feet between MW-A and MW-B, and 29.3 feet between MW-
A and MW-C). Logs of diese bormgs are not available, but the most likely explanation is diat 
these piezometers have intercepted perched zones within the UAU. Evidence of possible perdied 
zones in the UAU include: 

• In MW-9A screened from 32 to 42 feet, sandy gravel at 35 feet is 
underlain by gravelly clays that might have caused perched conditions. 

• Air rather than water was used to drill some of the monitor wells in parts 
of die UAU; field notes commonly reference moist and dry zones at 
multiple levels in the UAU suggesting possible perched zones. 
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• Field observations in the area of seepage barrier No. 2 revealed lines of 
willows or other plants at clay/gravel-sand contacts wiiich are also 
indicative of perched water. 

Although the UAU may be a zone of numerous perched water bodies above a static level 
in the underlying MAU, at this point, the UAU is not completely characterized. An irregularly 
shaped water table could occur in the lower UAU, with highs related to preferential discharge 
areas caused by variations in the alluvial stratigraphy (the elevation of gravelly units underlain by 
clay) and the distribution of heads beneath the tailings pond. [The term head refers to elevations 
of the water-level surface.] Differences in elevation, or head, cause ground water to flow from 
points of higher total head to lower total head. 

Heads throughout the UAU are higher than those in the MAU. LAU, and volcanic unit 
such that, in all cases, a downward gradient exists. Perched water bodies, developed over lenses 
of clay in the UAU, contribute to the vertical infiltration of tailings pond water to the MAU. 
Water infiltrates the clayey sediments (gravelly clays, sandy clays) and also moves beyond the 
lateral edges of the clay lenses to infiltrate to lower levels. The ephemeral nature of perched 
zones is probably illustrated by MW-B, w^ich is normally dry but contained measurable water in 
August. Seasonal or other longer term changes in heads beneath the tailings ponds may cause 
some zones to be ephemeral. 

Middle Aquitard Unit (MAU) 

The Middle Aquitard Unit (MAU) consists of interbedded tan to pale red brown 
sandy/silty clay and gravelly clay with minor lenses of sandy gravels and sands. MW-7A and 
MW-7B are screened entirely in the MAU. MW-2, MW-3, and MW-4 are screened in the upper 
MAU, but the upper part of the screened interval may include some UAU sediments. At MW-9, 
a series of split-tube drive samples (2-inch diameter, 6-indi brass tubes) were collected in the 55-
to 56-foot and 85- to 86-foot intervals widiin die aquitard. The results of the laboratory analyses 
for vertical hydraulic conductivity, moisture content at saturation (porosity), and grain size 
distribution are given in Appenduc B and are summarized below. The ASTM D 2434-68 fuced 
wall mediod was used to fmd the hydraulic conductivity. 

- 9 
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Summary of Laboratory Analyses 

Depth 
1 On feet bgs) 

1 55.0 to 55.5 

55.5 to 56.0 

56.0 to 56.5 

85.0 to 85.5 

85.5 to 86.0 

iimmmmmmmmmm 
i i i l i l i i i i i i l p i i i i i i i 

i ? i i iMi i i ? l ?g i i i i i i 

Sandy, Clayey, 
Gravelly Silt 

Sandy, Clayey, 
Gravelly Silt 

Gravelly, sandy 
Clayey Silt 

Average: 

Average Verticai 
Hydraulic 

Coaductiyity 
(cm^sec) 

2.25 E-04 

8.26 E-05 

3.46 E-02 

2.32 E-03 

4.98 E-07 

7.4 E-03 

n 
Moisture iit 

F^li Saturation 
(Porosity) 
(percent) 

18.5 

22.4 

20.8 

21.4 

20.3 

20.68 

. The vertical hydraulic conductivity ranges from 4.98E-07 to 3.46E-02 cm/sec. These 
values could be lower than the corresponding horizontal hydraulic conductivity by up to at least a 
factor of 10 (Freeze and Cherry, 1979). If the set of values listed in Table 1 are raised by a 
factor of 10, die lowest measured value would correspond to a silty clay (Walton, 1988); 
however, grain size distribution was not determined for this sample. Tlie highest measured value 
was for a gravelly silt. The hydraulic conductivity value, if raised to E-01, would correspond to 
a hydraulic conductivity for a silty sand (Walton, 1988). The lower vertical hydraulic 
conductivities (E-05 to E-07 cm/sec) would be typical of clayey sediment and are the reason the 
MAU is described as an aquitard. The lense-like character of the MAU and the wide range of 
vertical hydraulic conductivities indicate that ground water can, given the apropriate head 
conditions, move down to lower units and diat the MAU is a leaky aquitard. These 
conductivities are sufficient for ground water to move laterally in the MAU. 

Lower Aquifer Unit (LAU) 

The Lower Aquifer Unit (LAU) consists of interbedded gravelly sand, sandy gravel, and 
clayey gravel with a lesser component of silt and clay. Three monitor wells are screened in the 
LAU: MW-7C, MW-9B, and MW-10. Tlie LAU produced very littie water during drilling 
which probably is the result of a significant clay component occurring as matrix and as thin beds 
in die unit. 

10-
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An aquifer test (described in Appenduc D) was conducted at MW-10 for an estimate of 
transmissivity. The LAU is a confmed aquifer, since the top of the unit is at 86 feet bgs and the 
water level was at 39 feet. Step tests at 15 and 5 gpm were attempted, but the well pumped dry 
almost immediately. The test was conducted at a constant rate of 2 gpm for a period of 1(X) 
minutes at which time drawdown began to level off at 79 feet bgs. Tlie test had to be stopped 
before drawdown dropped below pump level. 

The constant rate test extended across three log cycles. Applying the Cooper/Jacob 
Straight Line Mediod for transmissivity (T) and dividing die T value (9.01 g/d/ft) by saturated 
diickness (50 feet), die resulting horizontal hydraulic conductivity (Kh) is 0.1802 g/d/ft̂  (8.5E-06 
cm/sec). This value would correspond to a clayey fine sand or silt (Walton, 1988). Because the 
drawdown at MW-10 did not stabilize during the test period, the results from the Cooper-Jacob 
Straight Line Method cannot be considered accurate. 

Another approach to estimating hydraulic conductivity (Kh) is to use the empirical 
relationship between specific capacity and transmissivity for a confined aquifer (Driscoll, 1986). 
Specific capacity (Q/S) would equal 0.025 (2/79) and T would equal 50.63 g/d/fl (2,025 x 
0.025). The T value divided by saturated diickness (50 feet) results in a Kh value of 1.01 g/d/ft' 
(4.8E-5 cm/sec). This value also corresponds to a clayey fme sand or silt. Again, since 
maximum drawdown was not reached, the results may not accurately reflect the conductivity of 
the unit at MW-10. However, the log for MW-10 indicates that clayey gravels and sandy clays 
make up more than 50 percent of the samrated LAU and, consequentiy, a low Kh value might be 
anticipated. 

Volcanic Unit 

Based on the borehole log for MW-11 and nearby outcrops, the volcanic unit is 
composed of highly fractured vesicular and non-vesicular basalt. Volcanic breccias and volcanic 
sediments (at die top of the unit) are a very minor component of the section penetrated by MW-
11. During drilling, after static water level was intercepted, die retum water was estimated to be 
in excess of 200 gpm. Medium-grained sand used as a filter pack was carried into the fractures 
by die strong ground-water flow and %-inch gravel was used instead. 

Step, constant rate, and recovery tests were conducted at MW-11 (August 18, 1993). 
Test results are in Appendix D. Because the 8-inch schedule 80 PVC casing used at MW-11 has 
an inside diameter of 7.62 inches, the largest pump that could be used had a maximum rate of 
660 gpm. A step test of 43 minutes duration at 530 gpm produced 2.21 feet of drawdown. The 
constant rate test was conducted at 660 gpm for a period of 140 minutes after which drawdown 
had stabilized. Water level oscillated several feet during the first 15 seconds (well storage 
effects) before a uniform drawdown curve could be generated. Using the Cooper-Jacobs Straight 
Line Mediod and die saturated diickness of die well, a hydraulic conductivity (Kh) of 34,472.9 
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g/d/fii' was calculated. This value is very high, corresponding with the higher Kh values 
published for permeable basalt flows (E04 to E05 g/d/ft^ in Freeze and C3ierry (1979). Tlie 
recovery curve using the sfraight line equation resulted in a calculated Kh of 14,102.56 g/d/f^. 
Recovery tests are generally considered to give better estimates for Kh than pump tests since 
minor fluctuations in the pump discharge during pumping do not allow a constant rate to be 
achieved. Specific edacity can also be used to estimate transmissivity and hydraulic 
conductivity. From the drawdown curve, the maximum drawdown was 2.58 feet. The specific 
C£Q)acity (Q/S) was calculated to be 660/2.58, which is 255.81 g/ft. Using the empirical equation 
Q/S = T/1500 for an unconfmed aquifer, T = 383,715.0 g/d/ft and Kh = T/b (b is die saturated 
thickness, 56.16 feet), which results in a Kh of 6,832.53 g/d/f^. The results from die specific 
capacity and recovery test gave horizontal hydraulic conductivities that range from 6,833 to 
14,102 g/d/ft', which is well within published values for permeable basalts. 

3.2 Flow Directions and Hydraulic Gradients 

Because the Upper Aquifer Unit is likely characterized by several perched water zones, a 
distinct static water-level surface could not be recognized. Water levels for all of the wells 
screened only in the UAU were higher than water levels in the MAU, LAU, and volcanic units, 
thus indicating a doAvnward gradient. 

Flow direction and lateral hydraulic gradient for the MAU was based on solving a three-
point problem based on water-level elevations in MW-7A, MW-2, and MW-3. Water levels for 
MW-2 and MW-3 may not be entirely representative of MAU levels because the 1979 logs show 
die screens extending across a gravel/clay contact. From comparison widi die more detailed log 
of MW-9 (close to both wells), it spears that the top of the screens may include the lower 5 feet 
of die UAU at best. The flow direction for die MAU is S47°W widi a hydraulic gradient of 
0.02 foot/foot. The vertical hydraulic gradient widiin the MAU is downward and fairly steep at 
0.97 foot/foot between MW-7A and MW-7B (head is 25.8 feet and die mid-screen to mid-screen 
lengdi is 26.6 feet). The vertical gradient between die upper part of the MAU (MW-7A) and the 
LAU (MW-7C) is downward at 0.33 foot/foot. Widi respect to die lower MAU (MW-7B) and 
the LAU (MW-7C), the vertical gradient is upward ~ indicating the LAU is eidier confmed or 
within a regional ground-water discharge zone. 

In die case of die Lower Aquifer Unit, using water-level elevations for MW-7, MW-9, 
and MW-10, die flow direction is S6°W at a hydraulic gradient of 0.026 foot/foot. Water-level 
elevations at MW-7B, MW-7C, and at MW-10 widi respect to the adjacent MW-4 show upward 
gradients - indicating the LAU is a confmed aquifer or is in a ground-water discharge area. 
MW-9B is screened in the LAU and die water level is near the bottom of die screen at 142 feet 
bgs. Prior to well constmction, the water level was slightiy higher (130 feet bgs) and the well 
water was described as very muddy. It is possible that because of the presence of clay in the 
LAU, the lower screen has been partially plugged by clay/silt forced into the well bore during 
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development causing the low water level. The pre-constmction water level at MW-9B was used 
to evaluate flow direction and gradient for the LAU. 

Water-level elevations at MW-1, MW-8 and MW-11 were used to calculate a flow 
direction of S55''W and a hydraulic gradient of 0.029 foot/foot for the basalt aquifer. The 
southwesterly flow direction is similar to the regional flow directions reported by Dames and 
Moore, 1986. The water level used for MW-8 was measured at the completion of well 
constmction and has not been confirmed by later measurements (due to partial collapse of the 
casing at a depth of 40 feet; the drilling contractor is scheduled to repair the well in September). 
The calculated gradient here is an order of magnitude higher than those reported from the 
Guadalupe Mountain study, but is probably caused by proximity to discharge along die Red 
River. 

3.3 Seepage Velodtv and Unit Discharge 

Seepage velocity can be calculated from the equation 

Kl 
Vs = 

7.48 ne 

where K = hydraulic conductivity, 
I = hydraulic gradient, 
ne = effective porosity, 
7.48 = a constant that converts the resuh to feet/day wiien K is in 

g/d/ft' 

For the Lower Aquifer Unit, the hydraulic conductivity ranges from 0.1802 to 1.01 
g/d/ff, the hydraulic gradient is 0.026 foot/foot, and the porosity was estimated at 20 percent. 
The seepage velocity as a function of the range in hydraulic conductivity ranges from 0.003 
foot/day (3.5E-08 feet/second) to 0.018 foot/day (2.08E-07 feet/second). 

The rate of flow dirough a LAU cross-section 50 feet tiiick and 100 feet in lengtii (5,000 
ft') can be calculated from the equation Q = VA, where V is the seepage velocity, A is the 
cross-sectional area, and Q is die discharge. Discharge ranges from 1.74E-04 to 1.04E-03 cfs 
for this LAU cross-section. Because of the high clay content in the upper LAU, it is likely that 
similar discharges could be calculated for parts of die MAU. 

In the case of the basalt aquifer m die vicinity of MW-11, die seepage velocity ranges 
from 0.001 to 0.003 feet/second based on die hydraulic conductivities (6,832.53 and 14,102 
g/d/f^, an hydraulic gradient of 0.029 foot/foot, and an effective porosity of 25 percent. 
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Effective porosity for permeable basalts range from 10 percent to over 50 percent. The 25 
percent value is sufficientiy conservative given the highly fractured state of the unit. Discharge 
through a 50-foot thick by 100-foot long cross-section of basalt ranges from 5 cfs at the lower 
seepage velocity to 15 cfs at die higher one. 

3.4 Dilution Effects 

An estimate of the effect of the high rate of underflow in the basalt unit with respect to 
downward moving ground water in the LAU in^acted by tailings pond leachate can be calculated 
using seepage velocities and a mixing equation. Vertical seepage in die LAU will be largely 
controlled by the scattered clay units. Using the lowest and the average vertical hydraulic 
conductivity (0.011 and 1.569E+02 g/d/ff) from die laboratory results for die MAU (wiiich 
contains similar lithologies) and a downward vertical gradient between MW-7A (MAU) and MW-
7C (LAU) of 0.33 foot/foot, a range of vertical seepage velocity can be calculated. Porosity was 
estimated to be 20 percent. 

„ Kl 
Vs = 7.48 ne 

Seepage velocity ranges from 2.8 E-08 to 4.006 E-04 feet/second. 

Vertical discharge from the LAU along a 10,000 t? surface at the top of the basalt 
ranges from 2.71E-04 cfs to 4.006 cfs (Q = VA). 

The dilution effect of the underflow in the basalt on ground water discharging from the 
LAU can be calculated from a mixing formula using die following equation: 

(Cb Qb) + (C:^ O J 
Cm = 

Qb + QiA 

where Cm = concentration in underflow due to mixing. 

Cb = sulfate (SO4) concentration in ground water from the basalt 
(MW-11 = 78 mg/L). 

Qb = discharge dirough a 50-foot thick by 100-foot long cross-section 
of basalt. 

CLA = sulfate concentration (MW-7C = 613 mg/L) in die LAU. 

Qi^ = vertical discharge over a 10,000 ff surface (100 feet by 100 feet). 
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Using the range of discharges calculated for the LAU (Qu), the resulting sulfate 
concentration in the underflow through the basalt would range from 43.32 mg/L to 315.98 mg/L. 
These results suggest that underflow in the volcanic unit can dilute LAU seepage to 
concentrations well below State standards. 

Since die Red River cuts through the Santa Fe Formation east of (^esta Springs, the 
mixing equation was used to estimate the dilution effect of the Red River flow on a discharge 
from the LAU. Unpublished results from a 1993 study of the Red River by Vail Engineering 
gave a flow rate for the Red River above C^esta Springs of 31.4 cfs and a sulfate concentration 
of 141 mg/L. Using the higher discharge from the LAU calculations (1.04E-03 cfs) and a 
sulphate concentration of 613 mg/L (MW-7C), the resulting mixing concentration would be 
141.00 mg/L. Ground water discharging from the LAU into the Red River at the elevated sulfate 
concentration would have no effect on the water quality of the river. Discharge from the MAU 
would be in the same range as the upper LAU and similar dilution effects would be anticipated. 

3.5 Cliemistrv 

This discussion of the ground water chemistry is based on the analytic results of monitor 
well water samples collected as split samples widi die New Mexico Environmental Department on 
August 17 and 18, 1993. The results of the chemical analyses are presented in .^penduc C, 
Plate C-1. Additional chemistry data from documents in Molycorp files or from other 
consultants' reports are also presented in this discussion. 

Plate C-2 shows a series of STIFF diagrams comparing the ground-water chemistry of 
die monitoring wells. MW-10, MW-11, and MW-CH belong to a different set of water quality 
measurements dian the rest of the monitoring wells. Wells MW-10 and MW-11, whidi are 
located down-gradient from the tailings ponds, produce high quality water and are characterized 
by low Total Dissolved Solids (TDS) and low sulphate content. Water from these wells is of 
higher quality dian a recentiy (April 1993) collected water sample form die Red River upstream 
of (^esta Springs which showed a TDS at 268 mg/L and sulphate at 141 mg/L. The third well 
of this group is the change house well (MW-CH) which appears to be screened in the MAU and 
LAU (based on depth of the perforated intervals; no lidiologic log is available). This well has a 
slightly higher TDS, a lower sulphate, and a higher sodium, potassium, and bicarbonate content 
compared to all of the other wells. MW-CH is located east of die tailings pond behind Dam 
No. 1 and, based on flow directions for die MAU and LAU, may be indicative of some of die 
upgradient water chemistry. The water chemistry at the remaining monitoring wells can be 
characterized as a high TDS, calcium-sulphate water. 

The principal components of die tailings pond leachate that exceed New Mexico State 
Standards are Total Dissolved Solids (TDS) and sulphate (Appenduc C, Plates C-1 and C-2). The 
higher concentrations of TDS and sulphate occur in wells located east of Dam No. 4 and south 

-15 



SOUTH PASS RESOURCES, Inc. 

and east of Dam No. 1 (see Figure 7). TDS and sulphate concentrations are high in the UAU 
and MAU units over the same area. Significantly, concentrations are lower in the LAU (MW-7C 
and MW-10) where the LAU (based on head relationships) appears to be a confined aquifer or 
part of a regional ground-water discharge zone. A conductivity measurement at MW-9B (LAU) 
gave a reading of 230 micromhos (08/18/93) similar to the measurement at MW-10 (240 
micromhos) where the TDS and sulphate values are quite low. Although the head relationship 
between the MAU and the LAU are unknowm at MW-9, the hydraulic gradient may be upward 
here as well (based on the low conductivity reading). The water sample at MW-9B was 
described as very muddy, so the reliability of the conductivity measurement is questionable. 

The water-level surface within the tailings pond material (Molycorp data) slopes 
southward toward the Dam No. 1 at a hydraulic gradient of 0.22 foot/foot, significantiy steeper 
than gradients within the Santa Fe units. MW-7C (LAU) has elevated concentrations of TDS and 
sulfate, compared to other LAU wells to the south of Dam No. 1. This condition suggests that 
heads in the UAU and MAU beneath the tailings ponds are higher than those in the underlying 
LAU and that some leachate-impacted ground water moves down into the LAU. Below the 
ponds, the bulk of the downward-moving leachate may be concentrated in perched zones within 
the UAU and may migrate south and west in the MAU. From the toe of the Dam No. 1 
southward, the heads are such that the vertical gradient is upward between the LAU and the 
higher units and the TDS and sulfate remain concentrated in the UAU/MAU. With southward 
flow, TDS and sulfate are attenuated in die confmed LAU, and monitor wells intercepting this 
unit have low concentrations of TDS and sulfate. The elevated concentrations of TDS and sulfate 
southeast of Dam No. 1 in MW-4 (UAU/MAU well) are likely caused by die head build up 
behind the east-trending ridge between die pond and MW-4. 

Plate C-3 illustrates a series of histograms showing changes in TDS and sulfate for the 
period 1988 to 1993, for MW-1 dirough -4 and for MW-A, -B, and -C. Except for a decline in 
diese con^onents at MW-1, the changes at MW-2, -3, and -4 seem to fluctuate. This fluctuation 
may be a function of head changes in the pond area possibly related to year-to-year variations in 
natural recharge from melting snow. In contrast, MW-A and MW-C show a trend of increasing 
concentration widi time. These increases occur in die shallow UAU, in wells constmcted near 
the toe of Dam No. 1. The rising concentration may also result from changes in head. If the 
head widiin die pond material declines widi tune because no new tailings are accumulating, dien 
residence time for the water within the pond sediment increases and concentrations may rise. 
Shallow wells near the toe of the dam would be particularly responsive to such changes. 

South of Dam No. 4, the basalt aquifer, which has a high rate of underflow (see Section 
3.4), lies at a shallow level beneath the tailings pond. The water sample from this well shows 
very low concentrations of TDS (267 mg/L) and sulfate (78 mg/L). This sulphate concentration 
is lower than that in the Red River north of (^esta Springs (141 mg/L) according to unpublished 
data from Vail Engineering (1993). If tailings leachate is moving down into die basalt aquifer, it 
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is r2q)idly diluted by the southwesterly underflow in die basalt and die monitor well near die toe 
of the dam produces high quality water (for example, see STIFF diagram, Plate C-2). 

Southeast of Dam No. 4, MW-1 is screened in the volcanic unit. This well has slightiy 
elevated TDS (1,051 mg/L) and sulfate (540 mg/L) widi respect to State standards. Head 
relationships between the volcanic unit and the overlying sediments are unknown here and it is 
possible diat water from the overlying units has moved down into the aquifer. However the 
heads in the sedimentary section ^bovt the basalt at MW-8 was lower (132 feet bgs) than the 
head in the screened basalt (105 feet bgs) at the time of well constmction. The water-level 
elevation for the basalt can not be confirmed until after MW-8 is repaired. If these head 
relationships are correct, this would indicate the basalt is confined east of Dam No. 4 and 
leachate-impacted water would be derived from upgradient sources where higher heads in the 
sediments might cause a downward gradient. It is also possible that, since flow in the MAU is to 
die southwest, some ground water having high TDS/sulfate concentrations might move across the 
fault zone into the basalt. Farther to the west, the normal underflow in the basalt is able to dilute 
tailings pond concentrations. Once MW-8 is repaired, water level and water quality can be 
measured and further clarification of the ground-water movement in this area may be possible. 

There is some evidence that the fault east of MW-1 may exert some confrol on the 
movement of ground water toward the Red River. If this fault is projected to the river, it would 
approximately correspond to the (^esta Springs area and the springs may be directiy related to 
the stmcture. Water from (^esta Springs is piped to the fish hatchery (^proximately 4.5 
downstream from the springs). This water has a TDS of 173 mg/L and a sulphate concentration 
of 80 mg/L (Vail Engineering data, 1993). These concenfrations are comparable with LAU or 
volcanic aquifer water. It is possible that, with the southerly flow direction in the LAU, there is 
a component of flow parallel to die stmcture. The temperature of diis water (8.3''C) is perhaps 
more compatible with shallow ground water dian the temperature (16''C) of die deeper flow 
system in die volcanics (Vail Engineering data, 1993). 

The deeper private wells (P-4 and P-5) soudi of the tailings ponds have good quality 
water in terms of TDS and sulfate. Aldiough die P-4 data are fairly old (1988), TDS was 270 
mg/L and sulfate was 88 mg/L. Well P-4 is a deep well (175 bgs), is partiy screened in the 
volcanic unit, and is partiy in die overlying sedimentary material. Well P-5 is 131 feet deep, 
wiiich is enough to be into die LAU (perforated mterval unknown). The TDS concenfration for 
P-5 is 270 mg/L and sulphate is 112 mg/L (09/15/93). The high concentrations of TDS and 
sulfate in die shallower wells (67 to 90 feet bgs) may result from diese wells being largely 
screened in the UAU and MAU. Existing logs for diese wells are too generalized to be certain 
of the sfratigrjphy soudi of die monitor wells. 
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3.6 Summary of Hydrogeology 

The major points derived from the analyses of the hydrogeological conditions in die area 
of the tailings ponds are: 

• Underflow of high quality water in the regional volcanic aquifer that 
extends beneath the site appears, through dilution, to reduce the highest 
concentrations of pond-related TDS and sulfate in ground water from the 
LAU to levels well below State standards. 

• Ground water that flows to the Red River from the MAU or LAU moves 
with sufficiently low seepage velocity and resulting low discharges that 
dilution is accomplished by the large flows that move through the channel 
of the river. 

• Ground water from the LAU may be diverted toward the river along a 
hydrogeological boundary created by the fault east of MW-1 and appears 
to reach the surface at (^esta Springs. C^esta Springs water is a cold, 
low TDS/low sulphate water that is closer in chemistry to the LAU or 
possibly the deeper volcanic aquifer water (if there is an upward gradient 
along the fault) than to the MAU or LAU ground water. 

• The bulk of die pond-related ground water is concenfrated in the UAU 
and MAU. Concentrations of TDS and sulphate are affected by proximity 
to the tailings ponds, particularly Dam No. 1, and to heads developed 
within die tailings pond material and the underlying hydrogeological units. 

• The LAU contains high quality water except near die toe of Dam No. 1. 
From the dam nordiward, heads may build up in the overlying units such 
that leachate may move down into the LAU. South of the dam, 
decreasing heads in the UAU and MAU and upward hydraulic gradient 
conditions in the LAU (higher heads relative to the overlying units) may 
result in no downward movement of pond-related water to the LAU. 

• The deeper private wells (P4 and P5) are screened partiy in the LAU and 
the volcanic unit and produce good quality water. The shallower private 
wells (less dian 100 feet bgs) appeared to be screened mainly in the MAU 
or UAU. These wells have the high concenfrations of TDS and sulfate. 
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4.0 RECOMMENDATIONS 

Several responses may be implemented for further investigation and remediation of 
ground water containing TDS and sulfate concentrations associated with leachate from the tailings 
ponds. These responses fall into two categories: 1) interceptuig and extracting seepage and 
ground water containing high levels of TDS and sulfate; and 2) monitoring the water quality to 
ascertain any changes in input as well as extraction processes. Although die water quality issues 
addressed in this report have focused on TDS and sulfate, die extraction of ground water having 
high levels of TDS and sulfate will also lead to reduction in odier components that exceed State 
standards (for example: Molybdenum at MW-2 and MW-C; manganese at MW-2, MW-C, and 
MW-10; and fluoride at MW-C). Recommended responses to the issues addressed in the report 
are: 

• Extract seepage waters in the UAU by expanding seepage barrier No. 2 
system west of MW-1. 

• Constmct a line of wellpoints by auger drilling to a depth of 15 feet along 
an east-west line south of MW-2 to extract seepage from the UAU. The 
volume of seepage extracted will be used to evaluate feasibility of a 
seepage barrier or grout curtam. 

• Site and constmct four extraction wells (Figure 8) to remove impacted 
ground water primarily from the MAU. These wells would be sited 
within the current Molycorp property boundary. Exfraction Well No. 1 
would be constmcted northwest of MW-1 and downgradient from the 
seepage barrier No. 2. Exfraction Well No. 2 would be located northeast 
of MW-7. Exfraction Well No. 3 would be located northeast of MW-2. 
Extraction Well No. 4 would be located just up slope from MW-4. 
Extractions Wells 2 and 3 might be more effective if they were located 
southwest of their plotted position. This relocation would depend on 
access or availability of the parcel of private land between MW-1 and 
MW-2. Exfraction wells in diis private parcel of land would require a 
downgradient monitor well with piezometers in the UAU, MAU, and 
LAU to monitor water quality changes. 

• Prior to the constmction of any of the proposed extraction wells, a pump 
would be placed in MW-4 to test die response of die MAU to pumping at 
different rates. Discharge from MW-4 will be transported in a tanker 
tmck and disposed of through Outfall (X)2. 

• Because the MAU is dominated by clay-rich units and contains only 
minor sandy gravel beds, constmcting an effective exfraction well will 
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require drilling an initial test well at Site 2 or 3 (see Figure 8). The test 
hole would be used to evaluate whether a well screened in water-bearing 
zones widiin the MAU would create a capture zone or cone of depression 
that effectively extracted MAU ground water. It may be necessary to 
consider screens in the LAU, which might more effectively dewater the 
MAU and extraa high TDS/sulfate groimd water. Because there is an 
upward gradient from the LAU to the MAU, pumping in the LAU should 
not cause degradation of the LAU, particularly if the extent of the 
dewatered zone is maintained within the MAU by controlling the punning 
rate. If the LAU is used in this manner, it should be drilled to a depth 
greater than the existing monitor wells in order to get beyond the clay-
bearing zone at the top of the unit. 

Water recovered from the extraction wells would either be added to the 
(X)2 Outfall system (if it did not exceed NPDES requfrements), or it 
would be pumped to Dam 5A along the west side of the Dam No. 4 
complex. 

A deep (approximately 400 feet bgs) test hole should be drilled along the 
ridge between Dam No. 1 and MW-4. The purpose of the borehole 
would be to: 

1) evaluate heads or water-level surface elevations for die three 
hydrogeologic units versus heads in die pond area and heads 
down-gradient of the test hole; 

2) defme high TDS/sulfate producing zones using geophysical 
logging (for example, resistivity logs); and 

3) evaluate the stratigraphic section through both lithologic and 
geophysical logging. 

Continue to monitor water levels and water quality on a semi-annual 
basis. The purpose of the monitoring is to evaluate any changes in water 
chemistry related to head changes in the tailings pond area and to evaluate 
the effectiveness of the extraaion system. Key sites along the Red River, 
in particular Questz Springs, should be part of diis monitoring program. 
The results of the monitoring program should be reviewed on a semi
annual basis to evaluate the need for additional monitoring or exfraction 
wells. 
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Bor ing Log No. MW-7 
• 

PROJECT NUMBER: 001-02 DATE: 8-20-93 LOGGED BY: N. J. Opfel 

ORTI1 RIG: Air Rotary Casing Hammer HOLE DIA.' 12" in. SAMPLER Grab 

I N m A L 6N DEPTH t t . FINAL GM: f t . HOLE ELEVJ 7320.10 

DESCRIPTION 

TAN SILTY SANDY GRAVEL 

TAN SILTY GRAVELLY SAND 
with tan silty sandy gravel (80%), t to 2 inches. No 
observable moisture. 

SILTY SANDY GRAVEL fi SILTY GRAVELLY SANO 
layers alternate, with possible clay layers. Gravels 
appear to be fine-grained volcanics with a trace of 
Plutonic sancj from 25' to 26': sand is brown, clayey 
and coarse-grained. Well-rounded brown to tan 
clay balls appear lo be silty gravelly clay. 

SILTY GRAVELLY SAND S SILTY CLAY 
moist, with trace graveL 

REDDISH BROWN SILTY SANDY CLAY 

BROWN CLAYEY SANDY GRAVEL 
moist, poorly sorted angular (volcanics), with 
interbedded clay. 

BROWN SANDY GRAVEL S WHITE QUARTZ 
no clay, volcanic fragments. 
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Boring Log No. MW-7 Page 2 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INIHAL GH DEPTK f t . 

DATE: 9-20-93 

HOLE DIA.: 12" in. 

HNAL6M: ft . 

LOGGED BY: H. J. Opfel 

SAMPLER: Grab 

HOLE ELEV.' 7320.tO 

DESCRIPTION 

tu LL 

OT 
X o 
- J 
m 

REMARKS 

gravelly/clayey mudballs at surface 

BROWN GRAVELLY CLAY 
fine-grained silicates (volcanic) up to 11/2", clay is 
silty. 

BROWN CLAYEY GRAVEL 
light to dark fine-grained volcanics, small to large, 
up to 11/2". 

REDDISH BROWN GRAVELLY CLAY 
fine-grained, 1/4" to 1/2". 

coarse gravel at 77" to 78" 

GP 
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CL 
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Losing water to formation above 55 
feet 
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Boring Log No. MW-7 Page 3 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

mmAL GH DEPT» ft. 

DATE: 9-20-93 

H O L E D I A J 12" in. 

HNALGH: ft . 

LOGGED BY: H. J. Opfel 

SAMPLER: Grab 

HOLE ELEV.- 7320.10 

DESCRIPTION 
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REMARKS 

SANDY GRAVEL 
coarse-grained, mixed volcanics (80X) and plutonic 
(20%). 

REDDISH BROWN GRAVELLY CLAY 
interbedded coarse sandy graveL 

coarse gravel yielding water 

RED-BROWN GRAVELLY CLAY 
some green clay lenses, reddish brown clay is dense, 
dry and hard. 

coarse gravel with large 2" chips of clay, with red 
and green volcanic pieces 115' to 116' 
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Boring Log No. MW-7 Page 4 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INIHAL GM DEPTH: f t . 

DATE: 9-20-93 
H O L E D I A J 12" in. 

FINAL GM: f t . 

LOGGED BY: W. J. Opfel 

SAMPLER Grab 

HOLE ELEV.: 7320.10 

DESCRIPTION 
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REMARKS 

gravel is red, green brown and black, volcanic 
fragments, clay is dense and dry 

CLAYEY GRAVEL 
gravel up to 70-80%. 

TAN COARSE SANDSTONE 
with volcanic and granitic fragments, sandstone 
chips from 1/4" to 2". 35% quartz, 35% sandstone, 
30% volcanics. 

SANDY GRAVEL/GRAVELLY SANDS 
no Indication of cementation; 35% granitic, 35% 
sandstone, 30% red and black volcanic fragments -
132' to 133'. 30% sandstone, 30% red and black 
volcanics - 133' to 136'. Volcanic gravel below 136'. 

Boring terminated at 146.0 feet. See Monitor Well 
Completion Detail. 
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Boring Log No. MW-8 
PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INmALGM DEPTH: f t . 

DATE 9-20-93 

H O L E D I A J 12" in. 

HNAL GH: 105 f t . 

Page I of 6 

LOGGED BY: J.C. Kepper S H.J. Opfel 

SAMPLER: Grab 

H O L E E L E V J 7371.46 

DESCRIPTION 
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REMARKS 

BROWN GRAVEL 
well sorted rounded gravel, very coarse-grained 
sand, cobble fragments with volcanics, gneisses, and 
quartz fragments. 

COBBLES 
tightly packed, mostly chips. 

DARK BROWN SANDY GRAVEL 
damp, pebble and cobble chips with medium to very 
coarse-grained sand. 

BROWN SANDY GRAVEL TO GRAVELLY SAND 
very moist, with clay stringers. 

BROWN SANDY GRAVEL 
very coarse gravel (11/2" to 2 1/2") with medium- to 
very coarse- grained sand and clay stringers. 

BROWN GRAVELLY CLAY S CLAYEY GRAVEL 
moist, interbedded clay and gravel with very fine- to 
fine-grained sand and silt; chips indicate very 
coarse gravel or cobbles in some layers. 
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Boring Log No. MW-8 
PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

m m A L GH DEPTH: f t . 

DATE: 9-20-93 
H O L E D I A J 12" in. 

FINAL GH: 105 f t . 

Page 2 of 6 

LOGGED BY: J.C. Kepper S W.J. Opfel 

SAMPLER Grab 

HOLE ELEV.: 7371.46 

DESCRIPTION 
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REMARKS 

SANDY CLAY 
moist, with layers of gravelly clay, very fine- to 
medium-grained sand , 20%-30% gravel up to 11/2" 

PALE TO REO-BROWN-SANDY CLAY 
with stringers of clayey gravel and pebbles up to I 
1/2", 20%-30% sand in clay and silt. 

BROWN SANDY GRAVEL 
coarse, I to 1 1/2" rounded to subrounded chips or 
larger clasts, sand is medium- to very 
coarse-grained, subrounded, some stringers of 
gravelly sand, gravel 60%, sand 40%. 

BROWN GRAVELLY SANDY CLAY 
layers of sandy clayey gravel. 

CL 

- 4 5 -

CL 

GW 

- 6 5 -

CL 
- 7 0 -

•80 -

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix. Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A2a 



Boring Log No. MW-8 
PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INITIAL GM DEPTH: f t . 

DATE: 9-20-93 

HOLE DIA.- 12" in. 

HNAL GH: 105 f t . 

Page 3 of 6 

LOGGED BY: J.C. Kepper fi W.J. Opfel 

SAMPLER: Grab 

HOLE ELEV.: 7371.46 

DESCRIPTION u s u I -
lU u. 

OT 
z o 
_ l 
ED 

REMARKS 

SANDY CLAY 

BROWN SANDY GRAVEL 
very fine gravel with interbedded gravelly sand 
layers. Sand is very fine- to coarse-grained. 

BROWN SANDY CLAYEY GRAVEL 
medium grained gravel, very fine- to medium-grained 
sand, 20% clay- silt matrix. 

BROWN GRAVELLY SANDY CLAY 
pale red-brown clay from 104' to 108'. 

BROWN SANDY GRAVEL 
very coarse-grained sand and <3/4" gravel. 

BROWN CLAYEY GRAVEL 
very fine gravel (subrounded). 

PALE RED-BROWN SILTY SANDY CLAY 
75 % very fine- to fine-grained sand, with less than 
10% gravel. 

SC -î  
-80-

GW 

- 85 -

- 9 0 -
-.• ' -

-95-

CL 
-100-

GW 

GC 

CL 
-110-

-115-

^20-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A2b 



Boring Log No. MW-8 
PROJECT NUMBER: OOt-02 

DRILL RIG: Air Rotary Casing Hammer 

mr r iAL GH DEPTH: f t . 

DATE: 9-20-93 
H O L E D I A J 12" in. 

FINAL GH: 105 f t . 

Page 4 of 6 

LOGGED BY: J.C. Kepper S W.J. Opfel 

SAMPLER Grab 

H O L E E L E V J 7371.46 

DESCRIPTION 

OT 
OT < 

OT 
U 
OT 
3 

CD 
O 

U 

< 
CC 
(9 

tu o 

t l . 
OT z o 
_ J m 

REMARKS 

with thin gravel layers 

BROWN SANDY GRAVEL 
60%-70% rounded to subrounded gravel, some chips 1 
1/2". Sand is medium- to very coarse-grained. 

BROWN SANDY GRAVEL TO GRAVELLY SAND 
gravel up to 2", f ine- to very coarse-grained sand. 

PALE BROWN CLAY 
with silt, sand and less than 10% graveL 

BROWN SANDY GRAVEL 

PALE RED-BROWN SANDY SILTY CLAY 
interbedded layers of clayey gravel and gravelly 
clay, sand is very f ine- to fine-grained. 

BASALT 
chips of vesicular and nonvesicular basalt, 155' to 
165' 

CL 
-120 

GP 

EE. 
SW 

-125-

-130-

-135-

CL 

GW 
H40-

CL 

-145-

150-

' h -* H 

< .< 
^ K -^ .J 

-155-

-160-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A2c 



B o r i n g L o g N o . M W - 8 page 5of e 

PROCCT NUMBER: 001-02 
DRILL RIG: Air Rotary Casing Hammer 

INITIAL GH DEPTH: ft. 

DESCRIPTION 

DATE: 9-20-93 LOGGED BY: J.C. Kepper fi W.J. Opfel 

HOLE DIA.- 12" in. SAMPLER: Grab 
HNAL GH: 105 ft. HOLE ELEV.: 7371.46 

brown clay chips, vesicular basalt, red and white 
quartz chips 165' to 175' 

BASALT WITH WHITE FELDSPAR PHENOCRYSTS 
white quartz chips. 

VOLCANIC CONGLOMERATE 
with minor fragments of quartz and pegmatitic 
material. 

SOUTH PASS RESOURCES. Inc . 
Environmental Consultants 

Phoenix, Arizona 
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REMARKS 

»NDS AREA 
MOLYCORP. Inc . 

Questa. New Mexico 

Figure No. 

A2d 



B o r i n g L o g N o . M W - 8 pageeore 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

m m A L GH DEPTH: f t . 

DESCRIPTION 

DATE: 9-20-93 LOGGED BY: J.C. Kepper fi H.J. Opfel 

HOLEDIAJ 12" in. SAMPLER: Grab 

FINAL GH: 105 f t HOLE ELEV.' 737L46 

BLACK BASALT 

Boring terminated at 225 feet. See Monitor Well 
Completion Detail. 

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 
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Bor ing L o g No. MW-9 Page t of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INITIAL GH DEPTH: f t . 

DATE 9-20-93 

H O L E D I A J 12" in. 

FINAL GH: f t . 

LOGGED BY: W. J. Opfel 

SAMPLER Grab 

HOLE ELEV.- 7326.00 

DESCRIPTION 

OT 
OT 
< 

OT 
U 
OT 

19 
O 
- J 
U 
N ^ 
X 
a. 
< 
OC 
(9 

a. 
lU 

a 

l l . 

OT 
Z o 
_ l 
CO 

REMARKS 

TAN SILTY SANDY GRAVEL 

TAN SILTY SANDY CLAY 

GRAVEL 

TAN SILTY SANDY CLAY 

TAN SANDY GRAVEL/GRAVELLY SAND 
moist, 80% volcanic gravels, 20% granitic gravels. 

CLAYEY SANDY GRAVEL 
moist, clay content increase with depth. 

BROWN CLAYEY GRAVEL/GRAVELLY CLAY 
moist. 

GM 
• . 

CL 
5 -

- 1 0 -

GP 

CL 

SP 

SC 

CL 

- 2 0 -

- 2 5 -

• • / I -

- 3 0 -

if-
-35 -

- 4 0 -

SOUTH PASS RFSOURCFS. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A3 



Boring Log No. MW-9 P a g e 2 o f 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

m n i A L GH DEPTH: ft . 

DATE 9-20-93 
HOLE DIA.- 12" in. 

FINAL GH: ft . 

LOGGED BY: W. J. Opfel 

SAMPLER: Grab 

H O L E E L E V J 7326.00 

DESCRIPTION OT 
Z o 
ID 

REMARKS 

BROWN GRAVELLY CLAY 
moist. 

BROWN CLAY 
moist, thin gravelly clay layers. 

BROWN CLAYEY GRAVEL 
moist. 

coarse sand and trace of gravel/gravelly clay, 62' 
to 65 feet 

BROWN GRAVELLY CLAY 
moist, thin layers of clayey graveL 

BROWN CLAYEY GRAVEL 
moist. 

BROWN GRAVELLY CLAY 
moist. 

CL 

CL 

- 5 0 -

GC 

-65-

- 7 0 -

GC 

- 7 5 -

CL 

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix. Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

F igu re No . 

A3a 



Boring Log No. MW-9 Page 3 of 4 

PROJECT NIMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

I N m A L GH DEPTH: ft . 

DATE 9-20-93 

HOLE DIA.: 12" in. 

FINAL SK f t . 

LOGGED BY: M. J. Opfel 

SAMPLER Grab 

H O L E E L E V J 7326.00 

DESCRIPTION 

OT 
OT < 

OT 
U 
OT 

C9 
O 
_ l 

u 
X 
a. < 
CC 

u 

a. 
tu • 

tu t l . 
' ^ 
OT 
Z o 
- i 
m 

REMARKS 

BROWN CLAY 
moist, with trace gravel. 

BROWN GRAVELLY CLAY 

GRAVEL 
with trace clay. 

CLAYEY GRAVEL/GRAVELLY CLAY 
gravel contains volcanic and granitic fragments. 

BROWN CLAYEY GRAVEL 
with trace clay. 

CL 

CL 

CL 

GW 

S 

. . • c -

• • • . • " 

. • - . 
• • • • "4-

• - . ' 

-100-

Losing return water at 10 gpm 
to 14' 

103' 

-105-

-110-

-115- making water, I to 2 gpm - 115' to 
125' 

-120-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A3b 



Boring Log No. MW-9 Page 4 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

I N m A L GH DEPTH: f t . 

DATE 9-20-93 

HOLE DIA.: 12" ia 

FINAL GH: f t 

LOGGED BY: H. J. Opfel 

SAMPLER Grab 

HOLE ELEV- 7326.00 

DESCRIPTION 

OT 
OT 
< 
—I 
U 
OT 
U 
OT 
3 

U 
IU I I . 

OT 
Z o 
- 1 
CD 

REMARKS 

BROWN GRAVELLY CLAY 
ec 
GW 
CL 

125-

H 3 0 -

BROWN CLAYEY GRAVEL 
volcanic and white granitic fragments. 

GC 
-135-

140 -

Boring terminated at 147 feet. See Well Completion 
DetaiL 

- 1 5 0 -

-15&-

- 1 6 0 -

SOUTH PASS RFSOURCFS. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A3c 



Bor ing L o g No. MW-10 Page 1 of 4 

PROJECT NUMBER: 001-02 

(KULL RIG: Air Rotary Casing Hammer 

INITIAL GH DEPTH: f t . 

DATE: 9-20-93 
HOLE DIA.: 12" in. 

FINAL GH: 39 f t . 

LOGGED BY: K. Zappetello 

SAMPLER: Grab 

HOLEELEVJ 7353.20 

DESCRIPTION 

OT 
OT 
< - i 
U 
OT 
U 
OT 
-> 

C9 
O 
- t 

o ,-< 
f 
< OC 
(9 

tu 
OT 
Z o 
_ l 
(D 

REMARKS 

BROWN TO TAN SANDY SILTY CLAYEY GRAVEL 
sand is subrounded to angular, consists of quartz 
weathered basalt and granitic fragments. 

BROWN TO TAN GRAVELLY SAND 
with silt and clay, gravels are well rounded. 

BROWN TO TAN GRAVELLY SANDY CLAY 
larger clasts of granitic fragments. 

gravels are rounded to angular 

BROWN TO TAN SANDY SILTY CLAYEY GRAVELS 
gravels are rounded to angular and consist of basalt 
and granitic fragments. 

SANDY CLAY 
moist, with well sorted subrounded gravels. 

GM 

- 5 -

- 1 0 -

CL 

15-

GC 
« - 2 5 -

- 3 0 -

CL 

- 3 5 -

SOUTH PASS RF-SQURCFS. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A4 



Bor ing Log No. MW-10 Page 2 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INHIAL GH DEPTH ft . 

DATE 9-20-93 
HOLE DIA.- 12" in. 

FINAL GH: 39 f t . 

LOGGED BY: K. Zappetello 

SAMPLER: Grab 

H O L E E L E V J 7353.20 

DESCRIPTION 

t l . 
"«» 
OT 
Z o 
-J 
ID 

REMARKS 

BROWN SANDY GRAVELS 
with minor clay, gravels are rounded to angular. 

BROWN GRAVELLY SANDY CLAY 
alternating gravels and clay, gravels are I" to 2" 
diameter: clay balls are present. 

BROWN TO TAN CLAYEY SILTY SANDY GRAVEL 
gravels are rounded to angular. 

BROWN GRAVELLY SANDY CLAY 
alternating gravel and clays, gravels are well 
rounded 1/4" to 1/2". 

CL 
-40- M 

GC 

- 5 0 -

CL 

• 55 -

- 6 0 -

- 6 5 -

GC ." 

- 7 0 -

CL 

- 7 5 -

-80-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa, New Mexico 

Figure No. 

A4a 



Bor i ng L o g No. MW-10 Page 3 of 4 

PROJECT NUMBER: 001-02 
DRILL RIG: Air Rotary Casing Hammer 

INITIAL 6M DEPTH ft. 

DATE: 9-20-93 
HOLEDIAJ 12" in. 

HNALGH: 39ft . 

LOGGED BY: K. Zappetello 
SAMPLER: Grab 
HOLE ELEV.: 7353.20 

DESCRIPTION 

OT 
OT 
< 

OT 
U 
OT 
3 

(9 
O 

ex. 
< 
cc 
(9 

Q. 
tu 
a 

u. 
"^ 
OT 
Z 
o 
_ l 
CD 

REMARKS 

BROWN TO TAN CLAYEY GRAVEL 

BROWN TO TAN GRAVEL 
rounded to subangular clasts. 

BROWN TO TAN GRAVELLY SANDY CLAY 

BROWN SANDY GRAVEL 
gravels 1/2" to I". 

BROWN SANDY CLAYEY GRAVEL/GRAVELLY SANDY CLAY 

BROWN TO TAN GRAVEL 
subrounded to angular. 

BROWN SANDY CLAYEY GRAVEL/GRAVELLY SANDY CLAY 

BROWN GRAVELLY SANDY CLAY 
gravels rounded, 1/2" to I". 

CL 

GC 

-80-

- 8 5 -

GW 

- 9 0 -

CL 

- 9 5 -

GP 

HOG-

EC 
CL 

% 

m--105-

GP 

-110-

-115-

•120-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS ONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A4b 



Bor ing L o g No. MW-10 Page 4 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Casing Hammer 

INITIAL GH DEPTH ft. 

DATE 9-20-93 

HOLE DIA.: 12" in. 

HNALGH: 39ft . 

LOGGED BY: K. Zappetello 

SAMPLER Grab 

H O i ELEV.: 7353.20 

DESCRIPTION 

OT 
OT 
< 
_ l 
U 
OT 
U 
OT 
3 

(9 
O 
- J 

u 
..̂  
X 
Q . < 
GC 
19 

Q. 
IU 

a 

tu t l . »̂ 
OT 
Z 

o 
m 

REMARKS 

CL 
-120 

M 

-125-

BASALT 
Boring terminated at 129.0 feet. 
Completion Detail. 

See Monitor Well -130-

-135-

-140-

H 4 5 -

-150-

-155-

-160-

SOUTH PASS RFSOURCFS. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
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Figure No. 
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Bor i ng L o g No. MW-11 Page I of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Cassing Hammer 

m m A L GH DEPTH ft . 

DATE 9-20-93 

H O L E D I A J 12" in. 

HNALGH: 191 f t 

LOGGED BY: J.C. Kepper 

SAMPLER Grab 

HOLE ELEV.: 7347.12 

DESCRIPTION 

OT 
OT 
< —1 
CJ 
OT 
U 
OT 
3 

(9 
O 
~ l 
( J 
X a. 
< 
nr (9 

u . 
««. 
OT 
Z o 
—I 
(D 

REMARKS 

BROWN CLAYEY SAND 
well sor ted sand, coarse gravel, gray volcanic rock. 
Volcanic rock clasts show varying amounts of 
weathering. 

SC 

10-

\ 

BLACK BASALT 
andesitic sand, minor quartz grains, rounded very 
coarse-gra ined sand, poorly sorted. 

SP 

OLIVINE/AUGITE BEARING BASALT 
chips up to 2". 

- 3 0 -

- 4 0 -

BROWN VOLCANIC CONGLOMERATE 
rounded 1 inch pebbles of basalt in quartz and 
volcanic sand matrix: f i ne - to coarse-gra ined sand. 

GW ' 

BLACK TO GRAY OLIVINE AUGITE BASALT 
pale blue silica coat ing on f racture surfaces; chips 
1/2" or less. Thin gray volcanic sandstone within the 
in terva l . 

- 5 0 -

-60-

BLACK TO GRAY OLIVINE AUGITE BASALT 
highly vesicular rock: chips V or less. 

<--70-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 
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Bor ing L o g No. MW-11 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Cassing Hammer 

INITIAL GH DEPTH ft . 

DESCRIPTION 

Page 2 of 4 

DATE 9-20-93 LOGGED BY: J.C. Kepper 

HOLEDIAJ 12" in. SA»ff>LER Grab 

FINAL GH: 191ft HOLE ELEVJ 7347.12 

MEDIUM GRAY VOLCANIC 
finely crystalline with pink to light brown vuggy 
bands, flow bands: chips 11/2" or less. 

MEDIUM GRAY OLIVINE AUGITE BASALT 
minor 2" chips of red volcanic breccia gray volcanic 

fine scoraceous texture; chips up to 2". 

MEDIUM TO DARK GRAY VOLCANIC BASALT 
trace olivine/augile, scoraceous to dense; chips 1" oi 
less (1/4" common). 

some fine white feldspar crystals in basalt; red 
fracture coatings; chips t" or less (1/4" common). 

SOUTH PASS RESOURCES. Inc . 
Environmental Consultants 

Phoenix, Arizona 
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Bor ing L o g No . MW-11 Page 3 of 4 

PROJECT NUMBER: 001-02 

DRILL RIG: Air Rotary Cassing Hammer 

W m A L GH DEPTH ft . 

OATE 9-20-93 
HOLE DIA.: 12" in. 

FINAL GH: 191ft 

LOGGED BY: J.C. Kepper 

SAMPLER Grab 

HOLE ELEV.- 7347.12 

DESCRIPTION 

OT 
OT 
< 

OT 
U 
OT 
3 

C9 
O 
_ J 

u 
X 
a. < cc 
(9 

a, 
IU o 

l l . 

OT 
Z o 
_ l 
CD 

REMARKS 

chips I" or less (1/2" common). 

MEDIUM GRAY-PINK TO BROWN VOLCANIC ROCK 
vuggy bands, flow bands, large 3/4" chip common. 

DARK GRAY TO BLACK BASALT 
trace augite/olivine; trace brown lo pink vuggy 
bands: large 3 /4" chips common. 

strong flow water at joint change at 212 feet chips 
up to 1" 
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Bor i ng L o g No. MW-11 Page 4 of 4 

PROECT NUMBER 001-02 

DRILL RIG: Air Rotary Cassing Hammer 

INITIAL GH [£PTH f t 

DATE 9-20-93 
HOLE DIA.: 12" in. 

FINAL GH: 191ft 

LOGGED BY: J.C. Kepper 

SAMPLER Grab 

HOLE ELEV.: 7347.12 

DESCRIPTION 

OT 
OT < 

OT 
U 
OT 

(9 
O 
_ l 

u 
X 
a. < cc 
(9 

O. 
tu a 

u. 
OT z o 
_ t 
(D 

REMARKS 

some chips look glossy: chips V to 11/2" common 

making 200 to 300 gpm, hole caving badly. 

Boring terminated at 256.0 feet. See Monitor Well 
Completion Detail. 

< .< 

Ma 

-250-

-260-

-270-

-280-

-290-

-300-

-310-

-320-

SOUTH PASS RESOURCES. Inc. 
Environmental Consultants 

Phoenix, Arizona 

TAILINGS PONDS AREA 
MOLYCORP. Inc. 

Questa. New Mexico 

Figure No. 

A5c 



(\pfemTt s 

file:///pfemTt


SOUTH PASS RESOURCES, Inc. 

APPENDIX B 

RESULTS OF LABORATORY ANALYSES 

OF AQIHTARD SAMPLES 
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SHB AGRA INC. 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

LOCATION: MW-9 @ 55'-55S 

PROJECT NO: LT93-3971 
W O NO: 2 
LAB NO: 9 
DATE: 8/17/93 

MECHANICAL SIEVE ANALYSIS (ASTM C136) 

SIEVE SIZE 

2IN 
11/2 IN 
IIN 
3/4 IN 
1/2 EST 
3/8 IN 
1/4 IN 
#4 
#8 
#10 
#16 
#30 
#40 
#50 
#100 
#200 

% PASSING 

100 
100 
100 
94 
75 
70 
68 
67 
67 
66 
66 
65 
64 
62 
58 
51.4 

MOISTURE CONTENT = 2J% 

^ AGRA 
Earth & Environmental Group 



SHB AGRA, INC. 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT 

SAMPLE 

SOUTHPASS RESOURCES 

MW-9 @ 55'-55.5' 

JOB No 
W. O. No 
LAB NO. 

DATE 

LT93-3971 
2 

9 

8/9/93 

HYDROMETER TEST REPORT (ASTM D-422) 

WEIGHT OF SAMPLE DISPERSED 

PERCENT PASSING #10 SIEVE 
48.70 

66.00 

SPECinC GRAVHY OF SOLIDS 2J41 

CALCULATED RESULTS 

PARTICAL SIZE (DLL mm) 

PERCENT SAMPLE TESTED 

PERCENT TOTAL SAMPLE 

0.0440 
63.8 

42.1 

0.0314 
61.7 

40.8 

0.0205 
513 

33.8 

0.0122 
40.8 

26,9 

0.0088 
36.4 

24.0 

0.0063 
342 

22.6 

0.0032 
29.5 

19.5 

0.0014 
252 

16.6 

SIEVE ANALYSIS AFTER HYDROMETER ACCUMULATED % PASSING 

#200 

52 

#100 

57 

#50 

62 

#40 

63 

#30 

64 

#16 

65 

#10 

66 

100 
PARTUE SZE OGTRBLmON CLRVE 

a 

PARnaESEE 

^ AGRA 
Earth & Environmental Group 
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SHB AGRA, INC. 

ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES JOB NO. LT93-3971 

SOURCE: MW-9 @ 55*-55.5' W.O.NO. 2 

LAB NO. 9 

DATE 8/8/93 

- ' • — — 

SPECmC GRAVITY OF SOIL ( ASTM D854) 

OD.WT.OFSOIL 49.85 

WT OF FLASK + H20 36338 

WTFLASK+H20+SSD 393.61 

SPECmC GRAVITY 2.541 

^ AGRA 
Earth & Environmental Group 
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ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 
SAMPLE: MW-9 @ 55'-55.5' 

JOB NO. 
W.O.NO. 
IAB NO. 

DATE 

LT93-3971 
2 

9 

8/1/93 

PERMEABILITY TEST (ASTM D2434-68) FIXED WALL 

WET DENSITY 

DRY DENSITY 

VOLUME 

INTTAL MOISTURE 

MOISTURE @ SATURATION 

1233 pcf 

104.0 pcf 

271.840 cc 

92% 

183% 

HEAD 

inches 

16.06 

13.00 

12.13 

1L13 

PSI 

0 

0 

0 

0 

Q 
cc 

107 

21 

16 

26 

TIME 
sec 

5880 

2100 

2520 

4260 

K 

cm/sec 

3,44E-04 

232E-04 

1.55E-04 

1.67E-04 

K 

ft/yr 

3.55E+02 

2.40E+02 

1.61E+02 

1.73E+02 

^ AGRA 
Earth & Environmental Group 
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ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

SAMPLE: MW-9 @ 555'-56' 
JOB NO. 
W.O. NO. 
IAB NO. 

DATE 

LT93-3971 
2 
10 

8/1/93 

PERMEABILITY TEST (ASTM D2434-68) FIXED WALL 

WET DENSITY 
DRY DENSITY 
VOLUME 

INTTAL MOISTURE 
MOISTURE @ SATURATION 

125.5 pcf 

102.5 pcf 

204.658 cc 

13.1% 

22.4% 

HEAD 

inches 

9.65 

20.00 

19.06 

18.00 

PSI 

0 

0 

0 

0 

Q 

cc 

22 

16 

24 

21 

TIME 
sec. 

5700 

2400 

3120 

4140 

K 

cm/sec 

9.40E-05 

7.70E-05 

932E-05 

6.61E-05 

K 

ft/yr 

9.73E+01 

7.96E+01 

9.64E+01 

6.84E+01 

^ AGRA 
Earth & Environmental Group 
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SHB AGRA INC 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

LOCATION: MW-9 @ 56'-56.5' 

PROJECT NO: LT93-3971 
WONO: 2 
LAB NO: 11 
DATE: 8/17/93 

MECHANICAL SIEVE ANALYSIS (ASTM C136) 

SIEVE SIZE 

2IN 
11/2 IN 
I IN 
3/4 IN 
1/2 IN 
3/8 IN 
1/4 IN 
#4 
#8 
#10 
#16 
#30 
#40 
#50 
#100 
#200 

% PASSING 

100 
100 
100 
100 
87 
79 
77 
76 
75 
75 
74 
73 
72 
70 
66 
58.2 

MOISTURE CONTENT = 22% 

^ AGRA 
Earth St Environmental Group 
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SHB AGRA, INC. 

ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT 

SAMPLE 

SOUTHPASS RESOURCES 

MW-9 @ 56'-563' 

JOB No 
W. 0 . No 

LAB NO. 

DATE 

LT93-3971 
2 

11 

8/9/93 

HYDROMETER TEST REPORT (ASTM D-422) 

WEIGHT OF SAMPLE DISPERSED 

PERCENT PASSING #10 SIEVE 

50.27 

75.00 

SPECIFIC GRAYTTY OF SOLIDS 2331 

CALCULATED RESULTS 

PARTICAL SIZE (DLL mm) 

PERCENT SAMPLE TESTED 

PERCENT TOTAL SAMPLE 

0.0448 
57.9 

43.4 

0.0319 
54.0 

403 

0.0205 
49.9 

37.4 

0.0123 
39.6 

29.7 

0.0090 
332 

24.9 

0.0063 
332 

245 

0.0032 
27.6 

20.7 

0.0014 

263 

19.9 

SIEVE ANALYSIS AFTER HYDROMETER ACCUMULATED % PASSING 

#200 

59 
#100 

65 
#50 

70 

#40 
72 

#30 

72 
#16 

74 
#10 

75 

100 
PARTCl£ SEE DETRBUTDN dJtVE 

.01mm #200 #50*30 iJflO #4 .£!• I '" 2" 

PARIICLESIZE 

^ AGRA 
Earth & Environmental Group 



SHB AGRA, INC 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

SOURCE: MW-9 @ 56'-563' 
JOB NO. 
W.O. NO. 
LAB NO. 

DATE 

LT93-3971 
2 

11 

8/8/93 

SPECIFIC GRAVTTY OF SOIL ( ASTM D854) 

O.D.WT.OFSOIL 

WT OF FLASK + 1120 

WT FLASK+H20+SSD 

52.09 

366.4 

397.91 

SPECIFIC GRAVTTY 2331 

^ AGRA 
Earth & Environmental Group 
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ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

SAMPLE: MW-9 @ 56*-563' 
JOB NO. 
W.O. NO. 
LAB NO. 

DATE 

LT93-3971 
2 
11 

8/1/93 

PERMEABnJTY TEST (ASTM D2434-68) FIXED WALL 

WET DENSTTY 

DRY DENSTTY 

VOLUME 

INTTAL MOISTURE 

MOISTURE @ SATURATION 

115.9 pcf 

95.9 pcf 

228.729 cc 

133% 

20.8% 

HEAD 
inches 

1030 

730 

11.00 

7.00 

PSI 

0 

0 

0 

0 

Q 
cc 

63 

63 

42 

42 

TIME 
sec. 

40.02 

55.98 

25.02 

60 

K 

cm/sec 

3.76E-02 

3.76E-02 

3.82E-02 

231E-02 

K 

ft/yr 

3.89E+04 

3.89E+04 

3.96E+04 

239E+04 

^ AGRA 
Earth St Environmental Group 
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SHB AGRA INC 

ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

LOCATION: MW-9 @ 85'-853* 

PROJECT NO: LT93-3971 
W O NO: 2 
LAB NO: 12 
DATE: 8/17/93 

MECHANICAL SIEVE ANALYSIS (ASTM C136) 

SIEVE SIZE 

2IN 
11/2 IN 
IIN 
3/4 IN 
1/2 IN 
3/8 IN 
1/4 IN 
#4 
#8 
#10 
#16 
#30 
#40 
#50 
#100 
#200 

% PASSING 

100 
100 
100 
100 
96 
90 
84 
83 
81 
81 
80 
78 
77 
75 
70 
633 

MOISTURE CONTENT = 8.7% 

^ AGRA 
Earth & Environmental Group 
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ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT 

SAMPLE 

SOUTHPASS RESOURCES 

MW-9 @ 85'-853' 

JOB No 

W. O. No 

LAB NO. 

DATE 

LT93-3971 

2 

12 

8/9/93 

HYDROMETER TEST REPORT (ASTM D-422) 

WEIGHT OF SAMPLE DISPERSED 

PERCENT PASSING #10 SIEVE 

47.77 

81.00 

SPECIFIC GRAVTTY OF SOLIDS 2.498 

CALCULATED RESULTS 

PARTICAL SIZE (DLL mm) 

PERCENT SAMPLE TESTED 

PERCENT TOTAL SAMPLE 

0.0460 
57.0 

462 

0.0329 
52.7 

42.7 

0.0212 
462 

37.4 

0.0126 
39.6 

321 

0.0090 

353 

28.6 

0.0065 

33.0 

26.7 

0.0032 
30.4 

24.6 

0.0014 

25.9 

21.0 

SIEVE ANALYSIS AFTER HYDROMETER ACCUMULATED % PASSING 

#200 

64 

#100 

70 

#50 

75 

#40 

77 

#30 

78 

#16 

80 

#10 

81 

IOO 
PARTOE SZE DETRBUnON dJtVE 

#5Q#'30 # 1 0 # 4 .S" 1' ' ? 

PARndESEE 

^ AGRA 
Earth Si EnvlronmenUl Group 



& SHB AGRA, INC 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES JOB NO. LT93-3971 

SOURCE: MW-9 @ 85'-853' W.O.NO. 2 

LAB NO. 12 

DATE 8/8/93 

SPECDFIC GRAVTTY OF SOIL ( ASTM D854) 

O.D.WT.OFSOIL 40.11 

WT OF FLASK + H20 353 

WT FLASK+H20+SSD 377.05 

SPECIFIC GRAVTTY 2.498 

^ AGRA 
Earth Si Environmental Group 



SHB AGRA INC 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

SAMPLE: MW-9 @ 85'-85.5' 
JOB NO. 
W.O. NO. 

LAB NO. 

DATE 

LT93-3971 
2 

12 

8/1/93 

PERMEABIUTY TEST (ASTM D2434-68) FIXED WALL 

WET DENSTTY 

DRY DENSTTY 

VOLUME 

INTTAL MOISTURE 

MOISTURE @ SATURATION 

123.4 pcf 

101.7 pcf 

225.828 cc 

13.4% 

21.4% 

HEAD 
inches 

15.00 

1330 

1230 

1131 

PSI 

0 

0 

0 

0 

Q 

cc 

42 

21 

21 

29 

TIME 
sec. 

255 

181.8 

17?? 

331.02 

K 

cm/sec 

275E-03 

2.14E-03 

244E-03 

1.93E-03 

K 

ft/yr 

2.85E+03 

??.?.R+03 

2.53E+03 

2.00E+03 

^ AGRA 
Earth Si Emn'mnmenul Group 
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SHB AGRA INC. 
ENGINEERING & ENVIRONMENTAL SERVICES 

PROJECT: SOUTHPASS RESOURCES 

SAMPLE: MW-9 @ 853'-86' 
JOB NO. 
W.O. NO. 
LAB NO. 
DATE 

LT93-3971 
2 
13 

8/1/93 

PERMEABIUTY TEST (ASTM D2434-68) FIXED WALL 

WET DENSTTY 

DRY DENSTTY 

VOLUME 

INTTAL MOISTURE 

MOISTURE @ SATURATION 

133.0 pcf 

110.6 pcf 

265.282 cc 

14.9% 

203% 

HEAD 
inches 

B.13 

18.22 

1625 

1930 

PSI 

23 

28 

28 

28 

Q 
cc 

26 

33 

50 

21 

TIME 
sec. 

25560 

28500 

50700 

13380 

K 

cm/sec 

5.03E-07 

4.62E-07 

3.96E-07 

629E-07 

K 

ft/yr 

521E-01 

4.78E-01 

4.09E-01 

631E-01 

^ AGRA 
Earth Si Environmental Group 
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SOUTH PASS RESOURCES, Inc. 

APPENDIX C 

RESULTS OF LABORATORY 

ANALYSES OF WATER SAMPLES 

(AUGUST 17-18, 1993) 
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TABLE C-1 
MONITOR WELL CHEMISTRY 

Boring or 
Monitor Well 

n 
pH 
TDS 
Sulfate 
Sodium 
Potassium 
Calcium 
Magnesium 
Arsenic 
Aluminum 
Cadmium 
Chromium 
Lead 
Molybdenum 
Iron 
Manganese 
Copper 
Zinc 
Carbonate 
Alkalinity 
Bicarbonate 
Alkalinity 
Hydroxide 
Alkalinity 
Fluoride 

MW-1 

7.9 
1051 
540 
56 
3.5 
169 
39 

<.005 
<.05 

<.OO05 
<.001 
<.002 
0.08 
0.06 
0.03 
<.01 

0.014 

< 1 

148 

< 1 

0.34 

MW-2 

7.7 
1553 
900 
102 
4.7 
231 
52 

<.005 
<.05 

<.0005 
<.001 
<.002 

1.8 
0.06 
0.58 
<.01 
0.00 

< 1 

116 

< 1 

0.92 

MW-3 

7.4 
1393 
793 
72 
3.5 
219 
48 

<.005 
<.05 

< .0005 
<.001 
<.002 
<.005 
0.03 
<.01 
<.01 
0.00 

< 1 

17 

< 1 

0.45 

MW-4 

7.3 
1021 
543 
86 
1.4 
155 
38 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.21 
0.05 
<.01 
<.01 
0.00 

< 1 

18 

< 1 

0.71 

MW-A 

7.4 
1115 
603 
58 
2.4 
189 
38 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.50 
0.20 
0.05 
<.01 
0.00 

< 1 

156 

< 1 

0.37 

MW-C 

7.2 
1940 
1113 
117 
6.5 
339 
61 

<.005 
<.05 

<.0005 
<.001 
<.002 

2.8 
0.05 
2.6 

<.01 
0.00 

< 1 

18 

< 1 

2.8 

MW-7A 

7.1 
1046 
571 
41 
1.9 
185 
36 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.04 
<.02 
<.01 
<.01 
0.03 

<1 

134 

<1 

0.25 

MW-7B 

8.9 
1220 
651 
80 

<1.0 
163 
3.1 

<.005 
<.05 

<.0005 
<.001 
<.002 
<.005 
<.02 
<.01 
<.01 
0.20 

10 

<1 

3 

0.19 

MW-7C 

10.6 
990 
613 
81 
157 
119 
< 1 

<.005 
<.05 

<.0005 
0.034 
0.006 
<.005 
0.03 
<.01 
<.01 

0.008 

24 

< 1 

300 

0.78 

MW-9A 

7.6 
759 
355 
47 
1.3 
130 
26 

<.005 
<.05 

<.0005 
<.001 
<.002 
0.02 
<.02 
1.2 

<.01 
0.12 

< 1 

169 

<1 

0.16 

MW-10 

8.1 
191 
54 
36 
1.8 
18 
3.3 

<.005 
<.05 

<.0005 
0.002 
<.002 
0.02 
0.03 
<.01 
<.01 

0.038 

< 1 

66 

< 1 

0.65 

MW-11 

8.1 
267 
78 
32 
3.1 
34 
11 

<.005 
<.05 

<.0005 
0.001 
<.002 
0.09 
<.02 
0.01 
<.01 

0.014 

<1 

81 

< 1 

0.66 

CH 

7.7 
305 
57 
98 
117 
30 
6 

<.O05 
<.05 

< .0005 
0.003 
<.002 
<.005 
<.02 
<.01 
<.01 
0.007 

<1 

187 

<1 

1.20 

001-O2.XLS 
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APPENDIX D 

CONSTANT RATE AND 

RECOVERY TEST RESULTS 
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SOUTH PASS RESOURCES, Inc. 

APPENDIX D 

CONSTANT RATE AND RECOVERY TEST RESULTS 

A pump test was designed to stress the aquifers screened in the volcanic unit and in the 
Lower Alluvial Unit for an appropriate period of time to estimate transmissivity. The pimip test 
was preceded by a step test to evaluate the maximum pu^^)ing rate for each well. 

Monitor well MW-11, located south of Dam No. 4 in the bottom of a small canyon near 
Pope Lake, was used to test the volcanic unit. Monitor well MW-10, which is located just north 
of the coimty road near the southeastern comer of the Molycorp property, was used to test the 
Lower Aquifer Unit. 

PUMP TEST PROCEDURES 

Pumping Elquipment 

MW-11 was pumped using a 60-horsepower submersible piunp capable of pumping 660 
gpm. The flow rate was controlled by a gate valve and a flow meter located at the top of the 
discharge pipe. A diesel generator powered the pump. The intake for the pump was set at 235 
feet. 

MW-10 was pumped using a 4-inch submersible pump capable of pumping 15 gpm. The 
flow rate was controlled by a gate valve and a flow meter located at the top of the discharge 
pipe. A gas generator powered the pump. The intake for the pun^ was set at 117 feet. 

Discharee and Water-Level Measurements 

Discharge durmg the pump test was measured using a totalizing flow meter and a 
stopwatch. Water-level measurements were made with a transducer and a Hermit lOOOC 
datalogger that were programmed to take measurements on a logarithmic time scale and that were 
installed at the same time as the pumps. Hand measurements with an electric sounder were not 
possible after the pump and transducers were installed because well diameters were not large 
enough to accommodate the additional probe. 

Pump Test Procedures! MW-ll 

Static water levels were measured prior to the test using an electric sounder. After the 
transducer was installed at 221.15 feet below the top of the casing, static water levels were 
measured with the datalogger. 

001.02.Ii|it D - 1 



SOUTH PASS RESOURCES, Inc. 

A step-drawdown test was performed at 11:27 on August 17 , 1993 for 45 minutes. The 
purpose of the step test was to evaluate the drawdown response of the well at a pumping rate(s) 
below maximimi rate . The pumping rate was set at approximately 5 3 0 gpm. Water-level 
measurements were recorded by a datalogger at the following intervals: 

Elapsed Time: Measurement Interval 
0-1 minute 0 .2 second 

1-10 minutes 0 .2 minute 
10-100 minutes 2 minutes 

100-1,000 minutes 2 0 minutes 

After pun^)ing was shut off, the datalogger was stepped so that recovery could be recorded 
at the same intervals as described above. Less than 1.0 foot of d rawdown was recorded at 530 
gpm, and the rate was increased to the maximum of 660 gpm for the constant rate test. 

The pump test was not started mitil the aquifer had fully recovered. Due to the high flow 
velocity in the aquifer, over 99 percent of the recovery took place within the hour . 

The p u m p test was performed at 16:07 and was conducted for 230 minutes. The pump rate 
was set at a maximum of 660 gpm. Water-level measurements w e r e recorded at the same 
intervals described above. Recovery was quite rapid, again within an hour , though the 
datalogger was allowed to record recovery data until the following morning . 

P u m p T e s t P r o c e d u r e s : M W - 1 0 

Depth to static water level for this well was based on a measurement made immediately 
after well construction (91 feet bgs) . The transducer w a s set at 117 feet below the top of the 
casing. A step test was run at 15 gpm, but after 10 minutes the well was pumped dry . The rate 
was then lowered to 5 gpm, but the water started becoming cloudy and the piunp was shutdown. 
The information was not recorded correctly by the datalogger. The higher water level at the time 
of die p u m p test (39 .0 feet) was likely the result of post-construction development. 

T w o transducers set at different levels had to b e used in order to collect information as the 
static water level had risen approximately 5 0 feet since the time the well was completed. The 
available transducers could only measure up to 5 0 feet of head above the probe . The second 
transducer was set at 70 feet from the top of the casing. 

The p u m p test was started at 11:44 on August 19 , 1993 and ended at 13:16 (92 minutes). 
The flow rate was adjusted to approximately 1.8 g p m . Water-level measurements were recorded 
by the datalogger at die same intervals as used on M W - 1 1 . Recovery was slow (8 hours for 86 
percent) . 

oomn.Rpt D - 2 



Pookf^tif Well: inrn 
P t n p l n t : q at SS fm 
DKtfrKftsrt of Tert:(J{'p/g3: 16.-OT:10 

PUMP TEST AT 660 gpm 
For Pumping Well MWll 

001-08 

FUe Kanr: UVUPISLGRT 
Date Created: 08^24/93 

5.0 

4.0 

•5 3.0 
CD 

o 

UT 2 . 0 

V 

i.o 

0.0 

10 - 2 
3. 3 4 9 « 7 8 » « S * i « 1 9 » 

10 
2 s i s e 7 B » 

1 10 
Time (minutes) 

2 3 4 3 0 7 6 Z S 4 » f l T 8 9 

10* 10 



PMmpIng VeD: UTJl 
Pomptirat : Q ct 480 jgpm 
D»le/'SUTt of Test W / IT /eS ; 18:07:10 
DaU/nQK When Piimpin« Stopped: Oa/ l ' /BJ . 19:57:11 

RECOVERY FROM PUMP TEST AT 660 gpm 
For Pumping Well MWll 

001-oz 
fUZ 
File Rarae: IfWllFKlGRF 
Data Created: 0S/Z4;e3 

5.0 

4.0 

i • I > 1 > < 1 -' ( ) 1 > 1 1 1 1 

.... 

i 1 ) r 9 

r 

• 

» 1 

> 

1 1 1 \ < 1 • » > 

s . ^ - " ^ ^ 
• 
• 
• • 

• •• 

! S 1 ^ 1 

•1 • 

r~ 

• 

ft « 

• 

• 

• 

r~ 

P 3 i fl 6 7 ft 1 

-

0) 
OJ 

. . .M 

—' 

a 
^ 
o • d 

?t 
rf k . 

d 

_, 
nl 
3 
-rt . ^ j 

OT 
0) 
3i 

3.0 

2.0 

1.0 

0.0 

-1 .0 

10 10* 
Dimon.sionloss 

10' 
rime (L / f ) 

10* 1 0 ' 



P-Jmflng »el!: jnril 
Putnplist; Q e.t 530 a m 
0aU/9:»rt rf Test (8/17/93; ll:2aS6 

STEP TEST AT 530 gpm 
For Pumping Well MWll 

001-02 

File frame: KWIISISLCRF 
Qate Created: 0S/X4/93 

o 
•a 

a 

.1 l ' \ 
4.U 

o n 

1 n 
1 .<-> 

U.u s . 1 I ! < 

• 

1 -1 8 » i 

• 

I ! 

• 

• 

3 

• 

t 

..' 

i < 

••• . 

1 7 8 

"V. 

9 i ! 

» • • • • 

i 

».^ 

i 

% 

S < 

'-.̂  

> 

\ r . - - - • 

• B 9 i 

. . . . 

! 

» * . . 

3 

...* 

I 

.» 

1 
s a 

." > 

• 8 

' ' . • . 

» 

• * • * 

• 

•••• 

] 

•• 

t i i 4 7 8 f» 

10 - 3 10 -z 10 "' 1 
Time (minutes) 

10 10 



Pumping W"3: lf»ll 
Pumpleet: Q at 53-n rpm 
Dale/Star-, ot Test: OT/ir/93; 11:78:58 
Cat-z'Ttoie Vhen Pjmpinj Stopped: 08/17/93: 12:13:45 

RECOVERY FROM STEP TEST AT 530 gpm 
For Pumping Well MWll 

001-02 
SJZ 
File Name: UWllSRl.CStr 
Date Created: 08/24/83 

0) 

o 
- d 

cd 
u 
a 
"(3 
-d 
..a 
71 
QJ 
3J 

4.0 -

o.v 

1.0 -

u.u 

- 1 . 0 - ; 

. . . 

1 i i > ( > •: 8 1 > : 

• . . . 

! ! 

. . 

) < L ! I < 1 T 8 

' " ' - W . i * 

9 S 

• v ^ ' 

! ! 

" 

1 1 ! 

•••, 

t < 7 B 

• 

9 i 

-

1 < 

' 

\ i < 

• 

1 7 8 

• • 

9 : ; ) k ' i < 7 8 9 

10 10'' 1 0 ' 
Dimensionless Time ( t / f ) 

10* 10 



Pimping TeD: UWIO 
Pomptest: Q at 2 gpm 
DaU/Stan of Teal: 08/18/93: 11:44:51 

PUMP TEST AT 2 gpm 
For Pumping Well MWIO 

001-02 
XJZ 
Pile Name: UTIORGRF 
Date created: 08/24/93 

10 

10 

1) 

o 
•d 

Q 

10 
i 

, 

» J 

1 
i 
1 

• 

1 

. • 
• 

> » 7 

• 

" • - ' - - . i f 

.. * . ' ^ 
• 

-
. 

• 

• 

B 9 ; 

.m^i 

•̂ of̂  
?•• • ' 

i . 1 9 8 7 

• 

. - ' 

8 9 : 

• • 
• 

I i 

• 
* 

) 

.̂ 
• 

fr 

/ 
^ 

/ 

i fl 7 B e s 

, 
• 

! 

, 
• 

3 

^ ^ ^ 
T 

.-

» 5 8 7 

* ^ ' 

' ' -

B 9 ' } 1 9 0 7 8 9 

10 10 "' 1 10 
Time (minutes) 

10 10 



Pumping VeD: MTiO 
Pumpieat: Q at 2 gpm 
Dale/Start ot Teat 08/19/03: 11:44:51 
Dat«/TlDe When Pumpblj Stopped: 08/19/93; 13:18:58 

RECOVERY FROM PUMP TEST AT 2 gpm 
For Pumping Well MWIO 

001-02 
EfZ 
File Name: IfWlCHPRlCRF 
Date Greeted: 08/24/83 

03 

80.0 

ro.o 

60.0 

50.0 

o 

ctf 40.0 

•^ 30.0 
N 
OJ 

20.0 

10.0 

0.0 

\ 

i 

• 

• 

i 

/ 

; 

.--•" 

J 

L - - ' 

1 

_ • 

9 ( 

, • 

1 -1 J > , : 

• • • • 

1 

• • 

i 

• • 

& < 

• 

J t 9 » J S 4 

^" 

9 < J ? 9 1 

> • < 

1 1 
2 3 ( 

1 1 
5 8 7 J » 

. 

1 1 
2 3 

1 1 1 1 1 
I 5 8 7 8 9 

10 10 ^ 10 ' 
Dimensionless Time ( t / f ) 

10* 10 



Affei^DXK fc 



SOUTH PASS RESOURCES, Inc. 

APPENDIX E 

Drilling and Construction 

of Monitor Wells 

001.02.R|i( 



SOUTH PASS RESOURCES, Inc. 

APPENDIX E 

DRILLING AND CONSTRUCTION OF MONTTOR WELLS 

Drilling 

A Gardner Denver ISW drill rig was used to drill the monitor wells at the Molycorp 
(Questa tailings ponds in June and July 1993. This drill rig was outfitted with an air rotary casing 
hammer which was used to drive 11^-inch and 9%-inch drive casing to prevent unstable 
formations from caving into the borehole. Upon completion of well drilling/well construction, 
the drive casing was extracted from the borehole with a hydraulic jacking system. 

Well Construction 

Monitor wells were constructed of 2-inch and 6-inch Schedule 40 PVC flush-threaded well 
casing with factory slotted 020 screens. Monitor well MW-11 was completed with 8-inch 
schedule 80 PVC flush-threaded well casing and screen. MW-11 has a screen filter pack of %-
inch silica gravel. All other monitor wells drilled at this time were constructed with 10/20-mesh 
Colorado silica sand. Bentonite chips ('•A-inch to ^y^inch) were used as a seal on top of ttie 
sand/gravel filter pack. 

Wells were cemented to the surface. Cement was nuxed into a suitable slurry and then 
pressure-pumped down a 1-inch steel tremie pipe. Tlie driver casing was extracted from each 
borehole as cementing operations proceeded. Maintenance of the extracted drive casing at 
approximately S feet above the cementuig zone helped to prevent borehole collapse. A 3-foot 
stickup, protected by an upright traffic-visible lockable well vault, was constructed. 

Well Development and Logging 

The 2-inch piezometer wells were developed by bailing for a period of 4 hours. The 6-inch 
and 8-inch wells were developed by air-lift for a period of 4 hours. 

Cuttings were collected at the cyclone outlet and described for each 10-foot interval. 
Retum water samples were collected in a plastic cup and, after 10 minutes for settling, measured 
for Fh, conductivity, and Total Dissolved Solids. Water samples were taken from moist zones 
above static water levels as well as below static levels. Variations in the amount of foaming 
agent used during drilling, variations in the amount of water discharged to the borehole from the 
formation, and the frequent instability of the field meters in muddy solutions caused highly erratic 
readings. The results of these field measurements were considered too unreliable to use as 
indicators of water quality. 
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MAY 2 8 1993 
Water Information Network 

P.O. Box 4524 6W-PS 
Albuquerque, NM 87106 

505-255-4072 (O), 505-262-1864 (Fax) 

May 25,1993 

Ms. Ellen Caldwell 
Permits Branch (6W-PS) 
U.S. EPA 
1445 Ross Avenue 
Dallas, TX 75202-2733 

Re: Request for Public Hearing and Preliminary Comments 
on Application of Molycorp. Inc. to Discharge to Waters of 
the United States. NPDES Permit No. NMQ022306. Draft 
Permit 

Dear Ms. Caldwell: 

Pursuant to 40 CFR 124.10 and 40 CFR 124.12, the Water Information Network ("WIN") 
herein requests a public hearing on the application of Molycorp, Inc. for an NPDES Permit 
No. NM0022306 to discharge to waters of the United States. This request is based on 
information supplied in the Environmental Protection Agency's April 17, 1993, public 
notice and on our preliminary review of the application and related documentation. 

WIN submits as initial reasons for this request and as preliminary comments on the 
application the following: 

1. The draft permit authorizes two new outfalls or discharge points, identified 
as "outfalls 004 and 005 - periodic mine drainage, including collected storm 
water," (Proposed Permit, p. 5.) 

These new outfalls have not been previously permitted and are at least 10 miles 
away, a very significant distance, from previously permitted outfalls. In 
addition, the new outfalls will discharge flows from a different source than 
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permitted outfalls 001 and 002, which discharge portions of seepage not caught 
by existing collection trenches from under the tailings. 

The new outfalls may be considered "new sources" because they are both 1.) 
new discharge points and 2.) "new" - as in previously unregulated - sources or 
mine drainage points. The technical capability of the new outfall works to 
control all discharges to the Red River and to prevent unpermitted bypasses is 
not demonstrated. Demonstration of the technical capability of the new outfall 
works must be required before discharges to waters of the United States are 
permitted. 

2. Theproposedpermit overestimates the flow from outfall 001. There is htde 
or no flow when the mine is not operating, as is the case today, and 
overestimation of flow leads to unnecessary, massive discharges under SUMl 
limits for manganese and molybdenum, two of the most significant pollutants 
from the mine. There are no concentration-based limits for these two 
pollutants. This situation is also true for cobalt, selenium, beryllium, silver, 
chlordane, and chlorine which are picked up under SUM2. EPA must issue 
concentration limits for these metals in order to meet the goals of the Clean 
Water Act. 

3. The proposed permit allows for insufficient monitoring of discharges from 
outfalls 001 and 002, compounding the problem with overestimation flow. 
Monitoring must occur on a daily basis for effluents with concentration limits. 
Otherwise, periodic massive releases of metals will be not be accounted for. 

4. The proposed permit "whole effluent toxicity testing" allows too much 
dilution of mixture for testing. A mixture of 36% should be used for most 
tests. In addition, the permit should require biomonitoring testing for individual 
samples of effluent from all outfalls. Composite sampling must not be allowed 
because of the significant distance between outfalls. 

5. In a 1989 "Report on Ground Water Seepage Below Molycorp's Existing 
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Tailings Dams Near Questa, New Mexico" by Vail Engineering, Inc. and 
submitted to the New Mexico Environment Department (NMED) on behalf of 
Molycorp, Inc., indicates that: 

, ' . . .seepage fromithe tailings pond area is emanating from higher 
horizons and in areas not previously detected and that a significant part 
of such seepage is not being intercepted and collected by the barriers at 
002 and 003," p. 6. (See Appendix A.) 

I 

NMED files do not indicate that the remedial action to address this problem have 
been installed or have proven effective. In addition, NMED files indicate a 
persistent pattem of seepage, including "seepage leaving Molycorp properties," 
as evidenced in a "Seepage Survey" conducted by Vail Engineering, Inc. on 
behalf of Molycorp, Inc. (See Appendix B.) These seepage areas are below the 
"higher horizons" indicated for the "new" seepage discussed in the 1989 Report 
(referenced above). 

6. It appears that Molycorp, Inc. has been unable to demonstrate that it can 
collect all discharges to prevent contamination of waters of the United States, 
therefore, the Water Inforamation Network requests that a public hearing be 
held for Molycorp's NPDES Permit No. NM0022306. 

Thank you very much for the extension of time to comment on this application. 

Sincerely, , 

Lila Bird, Executive Director 

Enclosures 
Appendix A - "Report on Ground Water Seepage," Vail Engineering, Inc. (p. 4-6) 
Appendix B - "Seepage Survey," by Steven Rae, P.E., Ralph Vail Consulting Engineers 
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of the accretion i s concentrated in two groups of spr ings . The 
upper group extend from the entrance t o Red River gorge along 
the north side of t h e r i v e r for a d i s t a n c e of a few hundred 
f e e t u p s t r e a s . Most of t h e d i s c h a r g e fron t h e s e spr ings 
appears to be d i r ec t l y froa the alluvium; however, some water 
emanates from the v o l c a n i c rocks a t t h e lower p a r t of t h i s 
group. 

No s i g n i f i c a n t s p r i n g s a r e p r e s e n t for a d i s t ance of 
near ly a mile downstream from the upper s p r i n g s . The lower 
s p r i n g s emanate from t h e v o l c a n i c t a l u s s l o p e s and a r e 
concentrated along a r i v e r reach of a few thousand f e e t . The 
spring water temperature i s severa l degrees warmer in the lower 
volcanic springs than i t i s in the upper a l luv ia l spr ings . 

History of Seepage 
I n i t i a l l y , t h e only v i s i b l e seepage from t h e t a i l i n g s 

ponds appeared below t h e t o e of Dam No. 1. Sometime a f t e r 
construction of Dam No. 4, seepage from the Pond in Section 35 
s t a r t e d to appear a long t h e e a s t s lope of the narrow r idge 
between the two a r r o y s and downstream of Dam No. 1. The 
seepage emanated along a d i s c r e t e horizon, indicat ing tha t the 
drainage from Section 35 pond was being conducted as perched 
water atop a layer of c lay . 

Several years a f t e r i n i t i a t i o n of t a i l i n g s d isposa l a t 
the s i t e , elevated concen t r a t i ons of molybdenum were detected 
in several wells down grad ien t from Pond No. 1. 

Subsequently, Molycorp excavated a deep cu t -o f f t rench 
across the arroyo below dam No. 1 and for a d i s t a n c e up the 
slopes on each s i d e . The c u t off t rench was located several 
hundred feet downstream of Dam No. 1 and below t h e seepage 
coming from the Ponds in Sec t ion 36. The cut-off t rench was 
bottomed out in a c l a y l a y e r over much of i t s l e n g t h . An 
impermeable p l a s t i c l i n e r was i n s t a l l e d over the downstream 
s ide of the trench* P e r f o r a t e d p ipe vas i n s t a l l e d near t h e 
bottom of the trench and graded t o carry the drainage flow t o 
a manhole near the low p o i n t of the arroyo. Clean gravel was 



placed around the perforated pipe and in the trench t o near the 
su r face . The cu t off t r e n c h e f f e c t i v e l y i n t e r c e p t e d t h e 
surface and shallow groundwater flow with the r e s u l t t h a t a f t e r 
several months the q u a l i t y of the v a t e r in s e v e r a l of t he 
wells down gradient of Dam No. 1 began to trend toward ambient 
concent ra t ions . The seepage b a r r i e r and c o l l e c t i o n system 
below Dam No. 1 has been designated as Discharge Point 002. 

The I n i t i a l groundwater flow in te r rup ted by the cutoff 
trench was on the order of 150 gpm. This gradual ly increased 
over several years t o a peak of about 300 gpm. Concentrat ion 
of molybdenum and other cons t i t uen t s in the water from 002 are 
nearly the same as t h o s e in the s u r f a c e d i scharge from the 
ta i l ings ponds. This i n d i c a t e s t ha t the water co l l ec ted by 002 
i s nearly a l l d ra inage from t h e pond area witb l i t t l e or no 
di lut ion by natural groundwater f lov. 

After the i n s t a l l a t i o n of the cutoff trench, d isposa l of 
t a i l ings continued t o r a i s e the pond elevat ions and t o increase 
the area of drainage. As the e levat ion of the pond in Section 
35 rose, i t was noted t h a t t h e r e v e r e p r o g r e s s i v e l y h igher 
horizons of seepage a long t h e r i d g e e a s t of the Sec t ion 35 
Pond. I t was a l s o noted t h a t the amount of seepage in the 
or ig ina l lower hor izons diminished with t ime. There i s no 
noticeable flow from these lower horizons a t the p resen t t ime. 
Seepage a lso appeared i n a canyon on the eas t s i d e of t h e 
ridge a considerable d i s t a n c e downstream of the 002 seepage 
b a r r i e r . Subsequent ly , a c u t o f f t r e n c h was i n s t a l l e d t o 
intercept th i s drainage and the flow vas piped to t h e discharge 
l ine from 002. The c o l l e c t i o n vorks for the nev drainage area 
vas designated as discharge point 003. 

I n i t i a l l y , the d ra inage flow from point 003 amounted t o 
only a few gallons per minute and the qual i ty of t h e water was 
not s i g n i f i c a n t l y d i f f e r e n t from ambient g round w a t e r 
concentrat ions. The f lov from 003 gradual ly inc reased t o a 
peak of about 100 gpm. There v a s a gradual i n c r e a s e i n 
molybdenum and other c o n s t i t u e n t s t o concentrations approaching 
those recorded for 002. 



After the i n s t a l l a t i o n of the seepage b a r r i e r a t 003, the 
concentrations of molybdenum in the monitor wells downgradient 
from Dam No. 1 continued t o decrease and at one t ime, were a t 
or below groundwater s t andards in most of the we l l s . 

Molycorp ceased mining and mil l ing operations in 1986 and 
reduced employment a t t he Questa Division from about 980 down 
to 11 personnel. In cons ide ra t ion of the continuing decl ine in 
molybdenum concentrat ions i n t he water in wells below Dam No 
1 , t h e mon i to r i ng p r o g r a m f o r t h e s e w e l l s was a l s o 
substant ia l ly reduced. Subsequently, however, indica t ions vere 
noted tha t the d e c l i n i n g t r e n d had ended in many v e i l s and 
possibly even reversed in some v e i l s during the pas t s eve ra l 
months. In consideration of t h i s , Molycorp i n i t i a t e d nev f i e ld 
surveys, investigations and s t u d i e s including t h i s Report. 

These inves t iga t ions and s t u d i e s indica te t h a t seepage 
from the ta i l ings pond a reas i s emanating from higher horizons 
and in areas not p r e v i o u s l y d e t e c t e d and t h a t a s i g n i f i c a n t 
pa r t of such seepage i s not being intercepted and col lec ted by 
the ba r r i e r s a t 002 and 003 . Spec i f i ca l ly , a surface f lov i s 
p resen t in the arroyo channe l be lov 002 and i t i s suspected 
t h a t some subsurface f l ov nay a l s o be p r e sen t . Presence of 
h igh-va te r demand p l a n t g r o v t h belov 003 s t rong ly i n d i c a t e s 
t h a t there i s s i gn i f i can t s h a l l o v subsurface flov bypassing 
the co l lec t ion system. A s m a l l amount of seepage vas a l s o 
discovered in another canyon located betveen 002 and 003. 

Subsurface Drainage Belov Dan Wo. 4 
Belov the toe of Dam No. 4 the re i s a narrov bench vhich 

i s covered vith a s u p e r f i c i a l l a y e r of s i l t , sand gravel and 
clay in vhich Pope Lake, t he f i n a l c l a r i f i c a t i on pond, has been 
const ructed. Volcanic rock e x i s t s beneath t h e s u p e r f i c i a l 
a l l u v i a l deposits in t h e v i c i n i t y of Pope Lake. Molycorp's 
property extends for a few hundred fee t south of Pope Lake. 
South of Molycorp's p rope r ty , the volcanic rock i s exposed in a 
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\ Seotember lit 1979 

Ms. Obby Davidson 
Molycoro, Inc. 
Questa, New Mexico 87756 

Sub.iectj Seecaee Survey 
Tailings Disposal Area 

Dear Ms. Davidsons 

On September 5th, 1979» a "walk through" survey for locating 
uncontrolled seepage was repeated in order to compare the 
findines with those of the initial survey conducted on 
Aoril 24th, 1979. On September 5th, the low earthen dam used 
to divert water into Seepaee Barrier No. 2 was found to be 
washed out and uncontrolled seepaee was observed leaving the 
properties of Molycorp* Inc. which may be considered a viola
tion of MoLycorp's NPDES permit. 

In addition, an area below and at the southeast end of Tailings 
Dam No. 1 was found to be saturated with seepase. Another area 
above Seenage Barrier No."2 was also found to be saturated with 
seepaee zo a much greater extent than that obser'/ed at the time 
of the initial survey. 

Enclosed is a copy of the findings of September 5th and a copy 
of the findines of April 24th. it is recommended that seepage 
leaving the properties of Mol.ycorp, Inc. be controlled as soon 
as possible by making repairs or replacing Seepage Barrier No. 2. 
It is also recommended that the saturated areas at the southeast 
end of Tailings Dan No, 1 and above Seepage Barrier Ko.i 2 be 
inspected by your Tailings Area consultants for stability. 

Please contact me if you have any Questions regarding this 
survey. I an including a number of photographs which were taken 
at locations alone the survey route. 

^ ^ ^ « _ /?• / 9 ^ ^ 
Steven R. .'.ae, P.S. 



Seepaee Survey 

Tailings Disposal Area 
Molycorp, Inc. 
September 5» 1979 

Please see accompanying map for locations of arroyos and seepaee 
along survey route. 

Arroyo No. 1 

Seepage from this arroyo is controlled by Seepage Barrier No. 1 
which collects groundwater and carries it to the Red River 
throueh an outfall line. This discharge is authorized as 
Outfall No. 002 under Molycorp's NPOES permit. No flowine 
water was observed in this arroyo. Some standine water was 
observed around an observation well located above the seepage 
barrier. An area located immediately below and at the south
east end of Tailings Dam Nn. 1 was found to be saturated with 
seepage. 

Arroyo N>̂ . 2 

Seepage was found to be flowing in this arroyo at a rate somewhat 
hieher than that observed during the initial seepage survey con
ducted on April 24th, 1979. Seepaee from this arroyo disappeared 
into a sandy area prior to entering private property. 

Arroyo No. J, 

Mo seepaee was obsen.'ed 

Arrovo No. 4 

?Io seepaee was observed entering the main channel below this 
arroyo. 

Arroyo No. 5 

No seepaee was observed enterine the main channel below this 
arroyo. 

Arroyo V.o* 6 

seepaee from this arroyo was found to be entering the main channel 
at a point above Seepage Barrier.No. 2. ""he low earthen dam used 
to divert water into the drain line of the seepage barrier was 
washed out and water was observed flowing down the main channel 
and entering private property. It is recommended that seepaee 
leaving the properties of KoLycorp, Inc. be controlled as soon 
as possible by makine repairs or replacing Seepaee Barrier No. 2. 
If replacement is necessary, the location of Seepage Barrier No. 2 
and the capacity of its outfall line should be reviewed. 
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Arroyo No. 7 

The saturated area at the upper end of Arroyo No. 7 was found to 
have increased substantially since the initial seepage survey. 
A laree muddy area overerown with weeds was found at the point 
where the power lines cross Arroyo No. 7. A white precipitate 
was found on rocks and gravel in the area. A number of dead 
or dying pinon trees were also observed along the upper end of 
Arroyo No. 7. The flow from Arroyo No. 7 to the seepage barrier 
appears to have increased since the initial seepage survey. 

Arroyo No. 8 

Seepaee was observed entering the main channel below this arroyo. 
The flow appears to be approximately the same as that observed 
at the time of the initial seepaee survey. 

Arroyo No. c 

No seepaee was observed. 



\ \ m L P H E. VAIL, CONSULTING ENGINEER 

SEEPAGE SURVEY 
9-5-1979 

MOLYCORP, INC. 

^ 

file:////mLPH

	TRANSMITTAL OF DRAFT WORKPLAN
	DRAFT EXPANDED SITE INSPECTION WORKPLAN 
	WATER QUALITY SURVEY - RED RIVER OF THE RIO GRANDE NEW MEXICO
	DRAFT SITE SAFETY PLAN
	NMED GROUNDWATER PROTECTION AND REMEDIATION BUREAU
	DRAFT NATIONAL FUNCTIONAL GUIDELINES FOR ORGANIC DATA REVIEW
	PLEADING NO. 93-3380
	HYDROGEOLOGIC EVALUATION OF TAILINGS PONDS
	PUBLIC HEARING REQUEST ON MOLYCORP APPLICATION
	REPORT ON GROUND WATER SEEPAGE BELOW MOLYCORP'S EXISTING TAILINGS DAMS
	COMMENTS REGARDING WALK THROUGH SURVEY

